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Same form | of the face v was maintained 


of _Orthodontia, Colorado Springs, Oc 


Orthodontic 


Pacific Palisades, 


“ment with x-ray, the orthodontist was ‘ another and separate piece of work 

prone | to take full full ll credit for for call growth | was produced | by the same factory of 
change occurring g during treatment. All ideas’. This paper served to ignite a 

orable were to be controversy of extraction has flared 


“ten prea off as a remult ¢ co- to ‘suggested that 
"operation or failure to carry out in- changes occurred primarily in the 
structions. Maloce lusion was thought ve veolar process. The effect of bite open-. 
a be p primarily the result of pomare yg by rotation of the mandible was 


~ habits of many kinds. The whole skull noted as intermaxillary elastic traction 


considered be subject to vast caused a tipping of the occlusal plane 


change and ‘remoulding. which later tended to correct itself with 


This was the way men thought at the growth. W hile ‘not published, these 


time that Broadbent’ and Brodie* be- findings led these e men to to believe 


gan their - early i inv estigations. ‘Little. did the upper first permanent molar 
they realize that their research was to most difficult to ‘to move distally. ‘How- © 
guide or the of clini ever, alteration of the maxilla and in- 
creased growth of the mandible other 
it they did and said, and “did it _ than that usually expected was not 
‘ > > ’ 
to be interpreted? served in cases treated by conventional 
Serial -ray tracings ri 
over landmarks in the base of the skull — 


‘a moment what these 
suggested that the brain case grew out- two incendiary ide ‘as could do to the 
in a constant manner 


thinking of the clinician frustrated by 
failure. On the one hand we had a 
wi clear cut statement that appli- 
were regular orderly ances could not influence growth, 

was parallel to the next. which negated everything men had be- 

proportions did. not seem to change. end practiced up to 
sit it any wonder t] therefore that t the idea On the other hand, there was the im- _ 

of a constant growth pattern was born? plication: ‘that ‘things w ‘ould not 

If he said that growth occurred as and that 


the implication that morphogenetic pattern was constant 
and unchangeable. From this came the 


a large scale 
revival of the wars between the ex- 


tractionist and the which 


was to overshadow other: struggles i 
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sole cause of the malocclusions? W possesses the Te 
should ef- fute the concept of gloom regarding 
ly to ) repeat it when the permanent produce dental orthopedic change. 
a teeth | erupt? If the face could not be | Now w let us have another look at the 
_ influenced and upper molars could not orm $0 called * ‘constancy of the pattern”. 
_ be moved distally, was it not necessary First , constancy does not necessarily 
to extract teeth in a large } perce imply. a straight line or parallel lines 
cases in order to keep the teeth ov behavior. There can be a mathe- 


basal bone? matical constancy even when things 


Forthrightly, many other clinicians follow a | parabolic ct e or any other 


in the nonextraction school had cause shaped curve. Secondly, Brodie’s orig- 
to doubt the implications made by those wo ork took patients only to th 
_ early growth and treatment studies. If eighth year ar of life. Yet, inferences have 
these assertions were absolutely true heen drawn by “many to apply that 
would not all Il early treatment b be fail. evidence completely through the ado- J 
a ure? Was this not a fatalistic < approach? rh: lescent stages of devi elopment. Brodie’s 
Some further needed more recent contribution on late growth 
did stress behav ior’. hird-— 


to appear more severe facial convexity a at 


a = or normal at adulthood. eer 4 Com age nine will be ust as bed at age six- 
2 iv 

Histologic ‘studies suggested that or- teen. er measur 


ove out of ‘behav ler the tran- 
ow! h confine” of the glen noid fossa. sition from mixed to permanent teeth. 


‘These appliances. were to become | popu- — Finally, is it possible that Brodie was 


“We the parts of the face he studied to a te 


never what. you we said,” conclusion of the whole or was the con- 


while the extractionist took this stant average made UP from changes 
dence as his brief in the contest with im both directions which cancelled out 


the expansionist. ho was misled? each other?” It was evident therefore 


Who was in error? What were the that bet er un anding 
sources, of confusion? phenomena and treatment was 
eee In the first t place, the vee desirable. This took the form of mor- 
by Brodie et al. was a preliminary re- = hologic investigations as an effort ae 
port from the « outset. Tt was a small determine the differences that exist in 


utset. 
study (26 cases) and was as based human variation as a starting 


~many patients whose prime of growth To the ‘morph ic problem, Downs* 
had long since passed. / Also, the oral sought to devise a method of describing 
orthopedic forces employed then v varied facial: form and denture relationships, 
considerably with those of our present Subsequently to be called the “Downs” 
clinician contrast, any contemporary py Others the same goal 
as “Face in Pro- 
Wylie 
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Dysplasia” . More recently its effects on the face 
Ricketts® described skeletal and were to some measure explainable. 
* variation in one one thousand clinical a of directing man; d:bular be- 7 
= by employing — a simplified form of havior by mechanical manipulation of | 


Tae With these morphologic studies as a AS late as 1953 Bjork’” ‘summed 1 up 
background, clinical and growth _in- cephalometric research and stxted that a A 
vestigations in the past ten years have no evidence was presented to lead 
recognized variations in the direction | speculation that growth was in- 
_ of growth of the chin (Downs"’, Bjork", fluenced by treatment. However, “a 
Lande’). Tt was s noted that Ricketts’* and Klein"’ speculated that 
maxillary” alteration was caused by 
down the Y Axis”. traoral forces. It there fore became dif- 
this mean was made up of cases grow- ficult to explain all observ ed 
ing predominantly in either direction, changes” in the face during treatracnt: 
forward divergent or backward being due to mandibular growt! 
div vergent growth of the chin. Moore" alone, C hanges observed in the con-— 
ue. recently pointed out that irregular v vari- _vexity of the face were greater than 
ation. existed within the growth could correct even if all man- 
growing individual. dibular growth was expressed in a for-— 
Probably ‘the met critical ward direction. Thus, better controlled 
growth and change during treat-— ‘studies of untreated and treated cases 


me nt was 1 made by Ricketts" were indicated in order to determine 


ploying a combination of laminagraphy the behavior of growth and develop = 
the mandibular joint together with with conventional techniques. 
Tateral head» films. direction rhe present study was therefore de- 
-condylar growth was noted to influ- - signed to examine the findings of the 
ence the sw ving of the chin just opposite 1938 paper since those findings no 
that often described in the literature longer appeared wholly applicable. 
as the resultant of intermaxillary pull. - swers for the following questions v were 
Whereas upward and backward growth sought: (1) What, if any, is the pony 
of the condyle was usually held to of various current corrective treatment 
count for forward growth of the chin procedures facial str ructures? (2) 
in the profile, this phenome non actu- a Does similar orthodontic treatment . 
ally contributed t to a dow ni ward move- fect all types of morphologic patterns in 
_ ment of the chin or length increase to the same manner? (3) What should be 


the profile, viz., obtuse gonial angle. our guides present orthodontic con- 
ie Upward and forward condylar growth, cepts 
when evaluated from the angle of the ay; : M 
ATERIAL 
the posterior | facial height and a ‘normal occlusion have usually been 
tendency in the chin. employed as a control for the study 
hus, bite opening in cases with ver-— behavior during orthodontic treatment. 
tical tendencies s in the chin. ‘compound Such ‘studies sadly lack strict. compari- 
ed the effects of vertical development son because the facial patterns that fre- _ 
even in some cases to irrev ersible open quently accompany severe malocclu-— 


bite. With this knowle in hand jor not resemble those 
, the growth and behavior of 
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7 
arches. An j attempt w re | practice was empl : 
gather serial or longitudinal many of the latter group, 
treated malocclusion material for the With the exception of thirty-two 
direct comparison with case es ortho- Class II cases treated only with inter-_ 
dontically treated by cony ventional maxillary elastics which were traced 
methods today. Tis from records of the University 
From the observ ation files of my remaining “were re 
ae tudinal study. The first group of fifty Jp ¢ wie) group ail the 
Ee averaged age 8.1 years and was a C lass he with hea eg + Class IE 
maloc clusion selection. Nine teen traction was employed in only four 
were illary dental protrusion elastic group group 
cases and the other nine display ed vari- fifteen cases had extractions in the up- 
eties of Class I orthodontic problems. arch. Lower extraction \ was 
cases we ere extracted but 


of were selected for longi- 


groups respectiv ely. 


cond group fifty selected he age groups data are 


cases also. in Table I. As would be expected 
age 8.1 years. This group contain- — the” latter two samples were slightly — 
four Class II, Div | ae: control or headgear 
twenty-six Cc lass Division 2 samples. However, the time interval 
cases. An attempt was “made to select ; is very simi ilar in most groups. <. 
cases nearly as possible of an age and three | ‘months difference was seen in ee 
sex group and span of time consistent _ the Class II headgear- treated group 
wi that usually experienced in treat- ‘compared with the controls. Often the — 
ment, particularly with headgears. =x; -rays of ‘treated samples were ta = 
It is well known that C lass II ‘maloc- a? same day that appliances were re- 
clusion cases are corrected clinically by oe ed: howev er, x-rays in a few cases 
many different techniques. were obtained ‘until some we ee 
sults of some of these techniques was group was divided ‘Clon 
desired in this study. Therefore, three _ I, Divi ision ! and ‘Class II, Division a 
groups of treated patients were selected 
fora “comparison with the non-treated 
and with each other. The third sample 
of fifty cases was treated by extraoral — 


anchorage, primarily the Kloehn type, tion from the mean of one thousand 
as the only source of correction of the © 


binat f the 
Class ‘The XY ax cases in a combination o 


Further 
facial types. Selections ‘this classifi- 


X Y axis, facial and mandibular plane : = 


Class II “sample, ‘was selected on the 4 


angles as described bd Ricketts’. Those 
with ncies (chins up- q 


basis of intraoral traction or inter-— 

maxillary elastics employed alone. The 
nis final and fifth group was chosen : 
cases treated by a combination of 


Behavi ior was “then studied in in “each 


separately. 
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TABL E ABLE I 


 SAMPL: E GROU GROUP 


= Pro (22 cases) 
‘Div. 1 (24 cases) ik 
Retro (19 cases) 


Pro (18 cases) 


‘lass II Headgear (Neck 
“ere Div. (36 cases) 
2 (10 cases) Class «a 
Pro (17 cases) 


Div. 1 (29 eases eases) 
2 (21 eases) 
Retro. (15 eases) 


Class He eadge: ar and Elasties 


Merion the Y axis with basion-nasion, mand. 
Measurements were made from trac- P 
films: (Fig. 1). An effort was made. 
study the cranial base, mandible, max- 
illa, teeth and soft tissue profile of the’ 


employed were as follows: T ‘eeth — S-N-[1, to APo, | 
Cranial Base (upper face) — “APo, to symphysis, occlusal 
-S-Ba, S-N growth, S- th, mand. plane, mandibular plane to to 6 


Mandible (lower er face) — “facial PTM to 6% 
angle, X Y axis angle, the intersection 


N lose — Ans to nose 
*Retrognathiec cases possess fac ial angles Each | figure, when necessary. was re- 
82° or less with X Y axis 0° or less. Man- Ys 


dibular planes are usually high in such cases. _ duced to yearly increments by div ilies 
Prognathie cases possess facial angles 88° 


the total figure time involved. 
or more and X Y axis + ‘6° or more, All measur 
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he : standard deviation was 4. 8° 
Zee: start. The mean change in the angula- ns 
tion of the cranial base was zero, t 
standard deviation was star 
_ dard error . .12 in the 100 nontreated 
cases. Cases were observed to increase 
much as four degrees or decrease as 


much as five degrees i in the time studied 
As would be sd, the “sella 
line was slightly longer at at the 
Pas art of records in the older age groups. — 
average = mixed 


ing observation SN line 


increas in yearly incremet 
A al tracing of mm pe r year, although extremes 
‘film with landmarks and points selected for — d hi di ? 
study. Lines drawn are the Frankfort plane, ye mr in this dime nsion. 
selected from the top of the ear canal to 
orbitale, the facial plane from nasion to 
_pogonion, the Y axis from sella to gnathion 
t and the mandibular plane from gonion to 
_ gnathion. A perpendicular was dropped from 
ge posterior margin of the pterygopalatine Sie 
fossa to the mandibular plane from whence 
a line was drawn to the center of the con- am 
— dyle ; this represented the condyle azis fo 


the difference between mea 


Standard deviations and standard 


material involved, the first consider-— 


those of gross fac tors or 
gross differences to be found as leads 


the angle formed by Division 1. Superimposition is on SN 


nasion- sella-basion together with the tered at S. Note the downward and forw: ard 


movement of basion and the downward move- 
increases in th these planes ment of the condyle. 
ed. The averages of this angle at ‘the i in this patient with a forward movement e J 
start of the observ ation pe riods were the chin. The upper incisor erupte od forward 


to a more protrusive position which was 
_ found to be almost identical in the dif- — typical of untreated Class IT, Division 1. 


ferent groups, averaging 129.7. Ex- The angle SNA remained constant as point 


A grew forward at an identical rate with 

treme variation from a low of M4 nasion. This was tvpical of untreated cases ‘ae 

degrees t to high of noted both Cc T and Class 
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finding on Class I 
ined relative to the cranial — 
with that of the face with 
one exception. Long retrognathic pat- 
erns tended to be consistent with more 
ute cranial base angles (129°) than 
‘Square faces with prognathic tendencies 
4 (131° °); however, the variation ov 
extensively, This would slightly 
suggest that a bend in cranial base re- 
lationship- was related to the length in- 
crease | in the face. This ‘de 


by Lindegard™®. 
It can be summarized on the ie a 


Fig. 3. This shows the development of a of two hundred and fifty cases that the 


_Tetrognathie pattern and a case that de cranial base angle has a strong tend- 
eloped a deep bite Class II, Division agen 


enc remain the same, the 
ilocelusion, Note the downward and back- e 
basion sella-nasion line increases generally at 


ward movement of the condyle together with — the rate of almost 1 mm per r year and Zs 
Ds sion. The mandibular p lane angle inereas- 


ed and the angle SNA decreased, The upper : that the sella-basion increase is about ri 
_ incisor in this ease moved slightly posterior- * three- fourths of that amount. Age and © 
this was rare in x show | variables. ertain 


CG 
considerations of references will 


Ww the that 


‘Other some boys at differe nt cranial references yielded 
puberty, | were observed to increase on simil lar results, we conce centrated 
as much as 2.5 mm per year. Bjork has those which | we felt were most suited 
discussed mechanism of growth in for our purpose. Thus, the gross find- 
this line. 20 He showed that after age i ings on SN Pog, N-S- G n and SNGn V are — 
‘ight the increase was due to growth at included; however the « changes in n the 
area rather th n the facial angle, the X Y axis and the 


a 
mandibular plane were “studied | in de- 


range of | growth aria- tail. The condyle as 

‘was noted in the line sella- basion nasion also was (Fig. 
This dimension, however, was slightly ms ee he facial angle, selected as a 
averaging» in the five groups 0. indicator, was noted in the “one 
mm. per year. ? he length of the sella- 8 sand clin nical cases to be 85. 4°. The ee: 
asion line in the eight year old samples of the ear canal used porion 
was about 43 mm and in the older — 3 rather than the machine ear post. a 
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observed to increase at a greater rate tr ry 
— at g er rate treated Class II sample, 89.0 in the 


i — retrognathic cases collectivel ly ave raged 
“about 82.5°. The prognathic tendencie 
samples averaged about 87.5 Slight 
diffe rences_ noted in the com- 
extraoral poten as the man- 
me dible | came forward at a slower pac 
with t treatment. Larger diffe erences were 
a apparent in the compound anchorage ee 
sample in in | which the facial angle show- 
) ed much greater improvement in the 
prognathic type cases. However, the 
greatest change observed was in the 
‘combination sample in which almost a_ 
change was noted in the retrognathic 
sample. mean changed from 83.4 
to 85.3 which was thought to be an out- 
Fig. 4. of a Class IT, Division standing. finding. Figure shows 


1 ease that was found difficult to treat. 
-Basion moved downward and backward but facial angle in a followed for 
the condyle and, apparently, the fossa moved three: years. with no treatment and then a 
plane. The mandibular plane increased slight- _ 
ly although there was good growth of the ference in behavio 
omy mandible. In this instance the SNA angle time” of treatmen : 
was decreased almost eight degrees and the 
upper incisor torqued lingually. The maloe- Summarizing 
 elusion might have been easier to treat had facial angle suggested si i 


condyle and mandible not moved so far — depth in all the samples at the seact Ly 


for the age groups and classifications. — 
Improveme nts in the facial angle 
mple ih 86.0 i in the com- peared to be slightly inhibited by the 
t “cervical headgear but improved with 
re cords. high pull headgear and conservative 
high p g 
the lower arch. The: find- 
improved 1.2° and respectively in ings and conclusion of the facial angle 
the observation groups in thirty months - behavi ior could be similar to the f ~_ 
Le, 0.35° per year (Fig. 2) . In the 
headgear sample, the increase _averag ‘tems but are not directly 


d | ly 0.5 0.2° | eke 
4 ess at on y 0.5°, ie * per year. Of great interest was the S-naened 


This characteristic was essentially growth | on the Y axis or SGn. 


‘ ‘ii so 0.7 7°, However, i in the pa- , in the Class II control, 7.6 in the head- 2 
tients treated with h combination anchor- cases, 6.5 in elastic traction 
age, the i improv ement was slightly more cases and 8.2 in the combination sam- 
than observed in either of the aioe - ple. R Reduced to yearly increases on the 
_ three samples. It increased 1.3°. ca axis, increments in the groups were 
These samples were also broken 3.2 mm, 4, 6 and 3.0 mm. 
down into retrognathic and prognathic il 
tendencies and were studied according- elastic ‘sample could be ‘explair 


ly. All four Class II samples of the cause eileen cael number ze 
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‘Vol. 30. No 
be havior of differ 
great obs ved in. the with headgear; they all te nded to be 


amount of increase in the with the Great dif- 


terior movement in Fig. 4). _to resist bite opening by rotation of the 
the Class II group treat-— mandible, therefore the bite was cor- 
slight- rected depression of teeth (Fig. 7). 
0.26° (Fig, 3). In Cases In the cases treated with a combina-_ 
ae * etal edi either the neck strap or tion of anchorage, the X Y axis angle _ 
intermaxillary elastics, the xX axis was noted t about ‘the ay 
was opened | more at -1.0° average. as in the “control, pening 
at With. patie nts treated 


then with a of cervieal and high directed at the 
molars, While under observation no improvement in the occlusion was noted. Notice that the | 
te Y axis first opened with no treatment employed, yet, with treatment by conservative an- 
_ ¢chorage and four bicuspid extractions, the chin grew ‘forward. Note the difference in the 
amount of condylar growth between the ages eleven years, nine months and fourteen years, | 
five months with that of the growth experienced between fourteen years, five months and 
sixteen years, , eight | months. The growth seen in this patient was not attributed to treat- 
ment because the boy did not mature physically during the observation period but did spurt — 
in growth after fourteen years, five months. There was a slight posterior movement of the a 
upper incisors together with a slight modification of point A as can be seen in the seal ; 


— 
methods employed for this study. It treated with intermaxillary elastics on- 
 ghould be pointed out however that lv and who possessed retrognathic 
— — 
— — 
a 
— 
— 
— — 
‘ 
— 
— — 
— 
— 


There was some downward and backward movement of the upper first molars, primarily by _ 
we tilting of the entire occlusal plane. Note the upper and forward movement of the lower | 
first molar, the forward movement of the lower incisor and the tilt of the occlusal plane © 
> on the mandible. The teeth were thrown against the labial musculature and later slightly 
relapsed. The convexity cf the face was not improved. Compare this case with Fig. 15 which 
so. Was a similar malocclusion treated with extraction of four bicuspids and in slightly less 
than one year. This patient did not grow commensurate with many boys treated at the 
_—-— twelve-thirteen age level as treatment produced a downward and backward rotation of the | 


y with high pull headgear the Y axis is seen more in retrognathic patterns. 
was improved in some otherwise ex The tendency to open is greatest in 
pected to get worse (Fig. 8) retrognathic cases treated with elastics; _ 
Pe. In summary it can be stated that prognathic patterns tend to remain 
cervical anchorage and intermaxillary 


constant or improve except 
elastics tend to open the X Y axis or treated only with the neck strap. Age 
lengthen the face much faster” than and sex differences were apparent; 
_ usually observed with normal growth. boys in general had more growth ex- 
_ However, this is thought to be due to cept at pubertal differences. = 
bite opening since differences in the _ The mandibular plane angle average _ 
_ length of the Y Axis were not observed. of one thousand cases was 25.6°. This Ab, 
Backward rotation of the was 


attern treated w n inerease in the man SNA angl 
ig. 6. A retrognathic patte andible with an increase in improvement in the 
Notice the drop in the yroved despite a slight imy 
only. of the face was not a 
g 
— 
— 
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Facial Growth 
aspect of the ed with cervical 
auditory canal than the machine increased an average of +.5 again, ; 
porion. on. The present samples were aes retrognathic patterns paced this change. 
follows: I control 25. € Class The same behavi ior pattern was 
27.7°, 


“types se ‘lected the angle than the control and this included 
and Y axis_ readings showed the _-retrognathic which 
> > sased -1.0° 
nathic faces to have an average man-— creased 1.0°. 
dibular plane of 29.2° for the latter 3) summary, it can be said that ai = 
four ‘groups. A mean of 20. 0.9° was plane showed similar 
served in the prognathic type faces. characteristics to the X Y axis in 
both the control samples the during growth and treatment, 
plane s! showed a slight tend- i.e when the chin dropped downwz ard, 
ency to decrease -0.5° and -.6° but the mandibular plane increased. Low 
in cases, it increased. The de- tended to become 


ype cases “(Fig 7 F The ement 


. Behavior in a treated Class II, Division 2 with prognathie and brachycephalic on 
= ies with deep overbite and spacing in both arches, This case was also treated solely 


with intermaxillary in contrast with Fig. 6 he chin oe forward and 


fect aoe of the chin. In the treatment of the pr bate bite condition 
the lower incisors were actually intruded into the bone rather than increasing the anterior = 
_ facial height by rotation of the mandible downward and —— as seen in sg 6 gy 15. 
The Y ais closed five degrees. 
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Fig. 8. Dhisins: of a ‘girl with a Class II, Division 1 in a mesognathi facial pattern with 


2 high mandibular plane angle. She wa is treated with a high pull headgear on the anterior — 
oh tecth and four bicuspid extractions. This patient showed several millimeters of gingiva = 

when she smiled; this condition was improved with treatment. Note the stability of the _ 
- oeclusal plane and the direct posterior movement of the upper incisor. dos — average | 

amount of aged twelve is demonstrated here. 


ae. he growth fieceaabd 2 mm per year 
“with | high pull headgear and an- and variations in amount and di 
chorage_ ‘conservation w was a surprising tion were noted. In these samples 
The condyle axis was established by ‘plane was found to open slightly with 
dropping a perpendicular from Frank- treatment. In the ‘controls opened 
fort plane through the most posterior slightly, 0.8° and respectively. 
A curvature of the pterygopalatir ne fossa However, it opened 0.9°, 1.0° and 1.3° — 
toa point intersecting the » mandibular in the other samples which would be 
on the mandible. From this point expected with bite opening. ~The 
line was erected to the | center of the ency for greater ope ning retrog- 
head of the « condyle. by inspection and nathic patterns was again noted. 
the change in this was d. In or pos- 
tended 
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the o the faci 

clinical cases although Downs rmals 

int ealed a mean of 0 mm. In our | cross 


‘study of re relationship of the midd lle sectional st 


3 
a4 Fig. 9. Tracings of a girl ctartat at age eight a iets with a cervic ical headgear. Actual 


decrease in depth of the face and tremendous height development in the face was found. 
ss _ The Y axis opened about six degrees and the mandibular plane angle increased greatly. The 


fies _ second stage of treatment included four bicuspid extractions with high pull headgear and © 
: Class III anchorage preparation; in spite of this treatment designed to prevent height in- 
prep I I 


ing her last appointment. After treatment the patient is now a 
ee o ° »> Note the lower incisor appears to be more forward in the tracing on the left in A 
ot : » faet that it was retracted almost its full width to the symphysis as seen on a 
aa the 1... on the right. The oeclusal plane tilted upward and forward, downward and — 
hae kward ..ovement of the upper incisor and the entire palate was experienced “ee 
treatment. The predominant upward and backward growth of the condyle is consistent with ce 


_ the vertical inerease in facial height. 


sion although a wide variation was face. One is the maxillary relationship 
— ted. Anterior growth of the condyle to the profile or facial plane and the a a 
tended to be consistent with deep facial other its relationship to cranial 
- (Fig. 7), while posterior growth references. 
— 
— 
— 
— 
— 


Fig. 10. Illustrations of the effects of extraoral anchorage in a closed bite with strong 
- mesognathic pattern. Downward and backward movement of the mandible can be seen; — 
= itself. Note the lower first molar was slightly depressed as the occlusal plane slightly 
; — decreased during treatment. Note what might be an alteration of the key ridge and possibly — 
the pterygomaxillary fissure. The growth behavior of the condyle was favorable. 
‘This girl was treated with a combination of cervical anchorage and high pull headgear — 
ge directed at the upper first molars. She also had a buceal ecrossbite of an upper first molar _ 
in addition to a severe Class II, Division 1. Originally the upper molar was seventeen _ " 
millimeters from a perpendicular to the Frankfort plane at the posterior margin of the 
fissure; after treatment this dimension was only nine millimeters. The 
palatal plane, point A and the anterior nasal spine were moved downward and posteriorly ae ae 
during treatment. Untreated eases with this facial pattern showed tnat point A usually _ 
-- ¢ontinued to grow forward. The bottom figure illustrates a downward and backward move- oe ; 


— 
ineisor which upper first molar and the li 


Fig. 11. Before and after treatment tracings of a severe Class II Division 1 clone’ bite 
ease with a mesognathie pattern and moderate facial convexity. This patient was treated _ 
‘e by a combination of cervical and high pull headgear. After treatment there is actual con- + 
= to the te as the | A- mapa, plane has been bag backw: ard over _the lower 


e mm during treatment. yr 


note ases treated by” elasti 


455 mm. while cases a 4.0 mm in convexity at the start” 
creased until age fifteen to ee but only 1 1.2 mm decrease in convex : 
_which the average was only +2.5 mm was observed (Fig. 6). Facial patte 4 
in 1 facial conv made little difference. Extraction cases 
similar finding was observed in treated with continuous force 
present longitudinal sample of untreat- lingual root torque on the upper 
ed cases. In the Class I control a cisors_ were ‘noted to change by 
only 2.7 mm of convexity was not- pression of f the subnasal area at point 
A mean of 4.5 was found in the A. ‘The change in convexity patternwise 
Class II control. Both decreased about essentially the same during inter- 
mm in the thirty months observed maxillary elastic treatment in spite of 
(Fig. 2). However, some did not im- fact that -retrognathic patterns 
prove (Fig. 3). The headgear cases at “3 oneal 6.2 mm at start and were re- 
a similar age averaged 5.8 mm con- duced to 49, and prognathic ated hs 
xity. before treatment. Convexi were 1.8 and reduced to 0.5. 
the end of treatment was only 2.7 mm, The greatest change ooonmneli in he ‘- 
thus: reduced 3. | mm by the headgear multiple anchorage Cases. Starting out 
growth (Fig. a convexity of 5.1 


cases were almost 8 mm in n convexity 1.3 at the end treatment, 


— 
— 
— 
— 
4 
i a or the mandible, the lower incisor is now in a good reciprocal relationship to the upper “a " ins 
— 
| 
— 


This a 3.8 mm reduction in pared to ‘the controls which displayed 
the profile on the average. In retrog- very little change in convexity. ee 
nathic patterns in this sample point A lla-nasion to point A has come. to 
found essentially 7 mm anterior to be employed as a reference line in 
the facial plane and was reduced to 2.4 ‘treatment planning and analysis 
mm, figure approaching mm as treatment by Steiner?*. Lande’s ‘studies 
eduction in point A in the and Brodie’s early i investigation both — 
eee (Fig. 12). A reduction of 3.2 showed a remarkable constancy of a. 
was even found in the prognathic angle. Other studies have suggested 
cases. Some of these cases finished with 
slight concavity to the profile (Fi ig. "growth in normal facial patterns. This 
IL). This finding of conv exity reduc- is corroborated in the ‘lass series 


ame 


is strikingly showed a +. increase in 


10 


analysis of growth and treatment of the case shown in Fig 11. Notice on the 

, : ale left. that “good growth was experienced and treatment took advantage of the vertical de- 

velopment of the mandible without any ine rease in the mandibular plane and without 

unnecessary depression of the lower incisors. Note that point A, the anterior nasal — 

spine and the upper incisor and what appears to be the entire palate were tipped yavanna 

and backward during treatment. The upper incisor root was moved upward and posteriorly 

with torque. At one stage of treatment an x-ray indicated the upper incisor root tip to be — 
into the floor of the nose. Keeping in mind that the normal ease exhibits a downward and po 
forward _ movement of point A and the upper incisor, the assessment of change 


iy 


= — 
— 
7 
— 
an 
— 
| 


thirty — he “Class 
sample demonstrated an _aver- 
age increase of +. 3° i in the observation aay summary, the | c 
from 6 to 80. face nded improve slightly w 


ly greater at 6° sam- 
ples. Both control "samples combined oral anchorage. was the 
thus yielded a mean SNA change of greatest change occurred in the com-— 
+0.4° with a S.D. of +1. eee bination a anchorage cases. Under nor- 

In all three treated samples the be- mal circumstances point A a 
point A ar and the anterior plane tended to remain constant 


nasal was rev ersed from the nor- SN but if A 


duced average “of 2.7° the ‘palatal plane change 

headgear alone and only .9° (Fig. However, great point 
with elastics a three to one ratio in a downward and backward direction 
effectiveness. The combination sample noted 1 in cases treated with 


decreased an average of 3. 3 vical headgear | (Figs. 9 an and 10). 


The av erage SN A: angle in the Class servativ e Class II intraoral ‘anchorage 


sample was 80.6 and the observation changes were greatest in mov 


Class II sample } yielded a mean of 79.6 _— of point A posteriorly and not — 

at the beginning. The headgear sample quite as much tipping of the palatal 
_ ‘mean was 82.5 while that of the com-_ plane was noted. For patients | treated — 

os *t bination sample le was 82. 7. Class II, by high pull headgear on the anterior 


ision 1 cases were noted to area the palatal plane was not tipped 
downward t to the same as those 


duction noted on the average in 
cmp as a 1 reciprocal reference to 


chorage. describe teeth relative to the most an- 


Brodie’ ie’s fi findings emphasized terior basal b bony landmarks on the 

that the palatal plane (ANS-PNS to to jaws. It was observed that pogonion 
SN) tended to remain constant but, if generally moved forward with growth Nes 
anything, lowered slightly in the an- that point generally moved 
terior | area. This also was corroborated 9 backward with treatme nt, soa measure 


in the control samples wherein the of the incisor tips to this plane describ- — 


Glass I average was 0 and an increase ed only the relationship b before and af- _ 


of 0.2° ° was observed in the Class II ter and was not taken to re present tooth be 
7. 6° to 7. 8° ) (Fig. movement during treatment. The out- 
fine of the maxilla could no longer be mee 


as: a refer nee for 


ated. The tipping ave 
in the headgear cases (Fig. 0) 


= 
— 
— 
— 
— 
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— 
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Ricketts 


Fig. 13. De ymonstration of the nees in. the behavior of the tip of the ‘upper incisor 
as siaghndh: toe the angle SN-upper incisor. A) 


A four degree forward movement of 
2 upper incisor in a nontreated Class I patient. This is normal male growth. 


B) Shows 
the torque and forward movement of four degrees of an upper incisor in a Class II, Division 


2 whieh enjoyed excellent forward growth of the chin. C) This is an upward and posterior — ie 
movement of an upper incisor in a Class II, Division 2 of a girl experienc ing very little _ 
D) Illustrated is lingual movement of 
i. degrees of an up per incisor in a malocclusion treated without extraction and with 


cervical anchorage. There is tipping and slight bodily movement of the tooth. E) Shows the 
_ behavior of a severe Class II, 


growth, High pull headgear was used in treatment. 


Division 1 in a developing retrognathie _ rn. The 7 
ine was moved thirteen degrees from N r 


‘during ‘treatment. 
fore, the angle SN-upper i incisor (U- 1) sample the effect was than half as 


was employed using | the finding of the much, showing only 1. 8° decrease. In 
2. _controls as the ge neral_ in dif- the combination anchorage cases the 


reduced | to 81. 
ppe 


The SN U-1 in the C lass 
wan 82. .7° and the C ‘lass 


showed sil mm 
group showed a for to the plane. The greatest 


% per i incisor to erupt farther forward d change \ was observed in the headgear _ 
(Fig. The Class containing ‘intermaxillary elastic cases w hich 


several protrusive cases averaged +1.2° roe witnessed 4.5 mm retraction. In Clas 


Class II cases showed ana aver- II, Div. 1 cases in this sample t the aver- 


a of +0. 7°. In the treated extra- ra- age improvement of 1 almost 6 mm was % 
oral: anchorage sample this angle was noted. These cases ealed 


— 
— — 
— — 
— 
rease was noted in 
— 
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Growth 
uppe r incisors were actually. brought about + mm in the position of the lowe ere 
and torqued labially. incisor by the end of treatment when 
Lower Incisors diffe rences i in the end results were 
by means of a perpendicular the he ‘relationship of the | lower i ‘incisor 


mandibular plane 1 registe ered at the sym- to the: APo ) plane in the o one thousand | et = 
physis. The “horseshoe outline” of ‘the study was observed to be +0.5 


9 
- cortical bone of the symphysis wasem- ™m with a standard deviati 2 of 2.7. 


al 
ployed f for reference. e Class 1 sample the lowe 


The was 1.3 mm forward and with growth 


> a5 > 
reel to move upward and backward Went to 1.6. Actually, the APo plane 


ov r the e 
“no _treatment related ward | over the incisor due 


4 g » Class 
the > symphysis. ‘the Class control mandibular growth. In all the Class 
II samples the average incisor was 


cases starting “from 8 mm, the 


‘ 

e 
lower in incisor moved beckwand posterior to the APo 
bserved. he the start since “point A was forwar 


during 1g the three years o 
Class II sample starting at 9 mm re- the control i — the 


tracted 0.4 mm in the two and - mm, the 


anchorage group 12 and the c com- 


pound group — 6 mm. 
‘ on the average starting from 79 and —— Excey pt for the Class I control, after 
going backward farther. However, treatment records revealed a forward 
“significant difference of tendency of the lower incisor relative 
samples was seen in the intermaxillary to A-p -pogonion call cases. In the 
anchorage cases. Here the av erage lo low- Class II control, a forward growth of | 


is er incisor came forward 2.0 mm with the chin and pogonion explained th the 
the pull of elastics on the lower arch improvement. It improved to almost 
(Fig. 6) The av erage we as noted ‘in or an APo plane. 


the cases receiv ‘ived bicuspid extrac- ay, was greater. here ‘point A 
‘ tions as a part of treatment. I osieage accounted for a greater change | 
In the headgear and elastics anchor- en with lingual movement of the 
cases, the lower incisor was found incisor as described above. These cases. 
to also move posteriorly ¢ on the average. finished 1. 7 mm ahead of 
with | a distance of 8.2 mm plane on the av . The 
the reference line it changed to a lary elastic cases were e located +1 
“more posterior position more mm ahead of the plane at the end of 
mm, Thus, in the correction: of maloc- treatment; the incisor was mov 


clusion 3 mm ard moveme nt forward almost 3mm without greatre- 
duction i in n point A in many cases. tere 
[a the multiple anchorage sample the 
“cases, some be incisor moved to +0.5 mm, exact- 
by setting up mandibular anchorage ly on the mean | of the normal, and thus © 
elastics from the upper denture was changed —1. 2m m. However, this 
or were treated with extraction, this” _ was accounted for in some cases og 


average change was almost 2 mm in a bem backward 1 movement of the 


— 
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A comparison the latter teriorly an iorward movement 


“Lower Molars and Occlusal Plane’ in retraction of incisors. 
er, it still drifted forward 1.2 
Changes in the lower molar teeth and 
mm in that that sample. 


Growth | of the Nose 

most identical behavior. It drifted for- 7 he nose rew | y 2.2, 2.6, 2.5, 2.5, an F; 


- mm average when measured from the 
¢ on the mandibular “plane. 

The occlusal plane angle to the 
plane showed a tende to de- 


crease with » lower in e 


> 
growth ‘Spurts we 


molar was prevented from erupting a 
that dey gree observed in the controls, 
only 0.8 mm Likewise 


‘The lower molar was forward 
only” mm in the multiple anchorage fu ture e eve 
sample. That was only two-thirds the | present e past ones. 
distance observed when elastics were speaking the only 


ne: the a correlation, 
a oved alone; the occlusal plane still a 


= 2.4° Finding causes is is ‘than finding 
a he upper molar was measured fr from a ‘Sought an explanation of phenomena _ 
the: margin 1 of the p pterygo- occurring during treatment. Until 


‘ on maxillary fissure perpendicular to cently the 1938 appraisal of orthodontic 


plates at the pterygopalatine fossa. treatment. 
In the Class controls $. mm forward growth*® on the normal have likew ise 
_ drift of the molar was noted; the molars ri served to guide the clinical orthodontist. i 
of the Class II control cases drifted ~ Many of the aspects of the 1938 paper 
forward only 2.0 mm. With headgear are “not substantiated in the present 
_ the molar was moved backward 1.3 mm _ investigation ; — however, some aspects 
_relative to the PTM line. When elastics 2 are still applicable. In order to rervid 
were employed it still moved forward 
1.3 mm. In the headgear and « elastics 
cases extraction was employed i in many 


— 
a 
— 
to the contour of the end of the 
the nose. Thus, yearly 
ima 
— 
— 
— 
— 
— 
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Facial Growth 


average of no change in the ets were in too to show 


base made from changes much growth. In the C lass cases 
the t time interval was long, : 


f up to almost five degrees in both — 
— with a standard deviation of _ instances being five and six 
The ‘significance cranial base tween records and there fore difficult to 
: heen discussed by Bjork?” differentiate growth from treatmen 
and by Ricketts*® particularly as relat-— Even then some of the females grev 
ed to the nasopharynx area. It should only a slight amount. With second or- 
be e appreciated that the maxilla (| (po: “nt nt der bends and mandibular anchorage 
A) was found to grow forward at an employed ‘for treatment they showed 
almost identical rate as the anterior that intermaxillary— elastics caused a 
hase in the untreated | samples predominant downward and backwar.! 
(Fig. 2). For that reason the increase roa of the mandible. Three treated _ 


3 ; of le ngth of the SN line was of interest. cases by this procedure of elastics only 
r manner the gle noid fossa and with different facial types are con- 


has been traveling back- 6, 7 and AS. 

ward together with the cranial “was felt that sad 

base; however, this is not true r re- axis angle were as critical and use- 

lationship since the petrous and as any other method of studying 

portions of the te bone changes but were revealing 

are largely related the middle type, therefore, possibly. 
cranial fossa while basion is in the pos- the best refer rences for our "purpose 
terior fossa. Some individuals possessed The mandibular was of 
a backward movement: of the condyle grow th significance. T herefore, com- 
‘and fossa without posterior of -binations: of the Frankfort plane and 
basioccipital aren (Pig. €). “the Ba- plane served as references to 

- Laminagraphy i is needed to study the _ evaluate treatment. In the final —— 

variation’ of changes | in temporal rela- the change in the X axis angle and 

“tionship. Practically, however, it ap- growth on the axis told the growth and. 

‘Pears that the jaw elements are driven Bei 


"apart by. cranial re lationships. 
comparison of one hundred non- 
come more obtuse while the jaw ele- 


‘treated | control cases: over a three 
_ ments are brought closer together as 
period with treated cases revealed no 


diff he f 
which bore out this contention (Figs. 


2, 3). Thus, , the complete cranial base axis. However, better orthopedic d 


~_velopmental behavior of the mandible 
was of interest in the with high pull 


vigorous: elastics than with simple 
intermaxillary elastics due to less 
tation (Figs. 8 and 12). Growth of © 


Changes of the Mandible the mandible was no better than nor. 
ne ‘Ro better tan nor 


Brodie | al. studied tendencies seen in the untreated 


changes” the mandibular on the average. Individual cases” at- 
plane the Bolton: plane and measur- tracted attention _howev er, cases 


ed length increase | of the mandible | by — match their growth behavior could be 


measuring gnathion from registration duplicated in the nontreated 


— 
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— 
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the cranium was not true for 
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a Class II at eight years ten months. Cerv ‘eal 
; ——- employed; the molar was moved downward and posteriorly and the chin dropped 
straight downward as seen in the illustration on the left. At ten years the bite was be- | 


original position, “The chin then grew straight forw: rd and the bite began to close again. 
Following this the patient was again given a cervical headeap and again the ease ex- 
_perienced a bite opening from eleven to twelve years. At that time vertical elastics were 
a, needed to close the open bite and the ease was finished with all permanent teeth present. 
The illustration on the right shows there was consi ent upward ts bae — growth of the 
condyle and downward ‘movement of the chin, ay 
The amount of growth on the of he were noted in a 
=. 
axis was similar in all groups studied, the control the treated samples. 
and untreated. An average This became obvious when all groups 
3.0 mm per characterized were broken into _prognathic 
all groups and served as a guide for a - retrognathic patterns and then studied a =f is 
starting hypothesis in a grow th estima-_ serially. 
* 
tion technique. The standard deviation the Class” II control retrognathic 
was 1. 2 mm and the standard error cases tended to drop on the Y axis ; 


0075. 9) w hile the patients with chins 
It was felt that no essential difference located upward and forward te nded 
xe _ could be noted in the amount of growth to stay in that direction or proce ae 
nontreatment groups forward (Fig. 7). A scatter ¢ diagram 
and thus that orthodontic forces em- tended ‘tw bear this. out although 
_ ployed in this study had no stimulating — overlap was great. In prognathic pat- 
on mandibular _ growth. Funec~ terns the facial angle tended to in 4 


planes crease at a greater rate than the retrog-— 


cases in site of the II 4 


4 
— 
— 
% 
— 
— 
— 
; 
iia 
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“inte resting observation and further e 


“noted \ was the « effect of different kinds ( (Fig. | 8). 


of treatment on rotation or opening 1g of Of are te factors 

the mandible (Fig. 14). The headgear. whi ich pe srmit or produce th e phenom- 
erml 


tended: to open the X Y axis angle enon of opening or closing the axis 


both the retrognathic an and ‘Proguathie and rotation of the mandible with 
cases. This therefore was the ideal opening. It was noted that strong for- 
in 1 prognathic closed bite cases weed closed bite faces 
Fig. 10). _ However, elongation of the : tended to resist ‘bite opening except by © * 
molars was unfavorable in retrog- intrusion of teeth. Retrognathic cases 
= cases. The author applied high tended to ‘open considerably, p " 
pul headgear to. the upper molars in 1 ly as the lower molars erupted, the 
cases following that observ ation. incisors elongated and the occlusal 
ey The effect: of intermaxillary | elastics = plane was sev erely ‘tilted. In some cases. 
some of the retrognathic cates the downward pull with cervical 
disastrous (re hen it is s realised gear tended to erupt the upper molar. 
these ¢ Then on reversing the forces and 
pressing the molar, the chin would i) 
come forward. It would then be ‘mov-— 
‘ed x angle, ed downward again as elongation again. 
intermaxillary should | be unde was experienced ( (Fig. 
with» extreme caution. This could be. ‘speculated that two wo face 
‘es was avoided in many aie tors may be at work, both related to 
Class II cases treated by multiple neurophysiology. First, proprioceptive 
anchorage. In that sample the Y axis of the “teeth” probably play a 
a was | noted | to improve in many of the — role; the patient might avoid closing — 
‘retrognathic cases. The difference in against traumatized teeth. Secondly, 
these cases was better mandibular an- "pattern and character of 


in an effort to dep :press the lower molar the predominant role. Strong closed — 

teeth. This was often accomplished with ‘bites might “not” yield” to traumatic 

Class ‘III intermaxillary_ elastics, high closed as the teeth are depressed into 

headgear directed at either the the alveoli (Fig. follow up of 


incisors or upper molars or or segmented cases with intense neurophysical studies 


= therapy* i in _ the upper buccal indicated. 


segments, but chiefly for “the clim- ¥ 
of full correction by intermax- 


final 


ill las Thus, the dection of. or not the of the mandible 

1 
appliance thera r 
treatment. The condyle axis and man-— 


in controlling the be havior of dibular plane thorough | 


chin. In some long faces, deep over- vestigation. Perhaps our methods of 


bites were treated by intrusion of — superimposing need changing : sala eas 


by opening of be bey by the studies of 


arch therapy is mean 
here the retraction of teeth without con- e condyle and ‘the border of the man-— 


tinuous arches and the correction of Class 
TI in the buceal segments without attach- Ei dible suggests that the form of ‘the — 


ments on the upper isors, dible has in a slightly different 


— 
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manner in the cases tr almost four millimeters in 
procedures although “of tients “treated with a combination of 
“growth was similar. Howev er, any firm 
statement on this cannot be document- These: differences for the 
ed at this time due to lack of detail were discovered to be due to changes 
in this study regarding these factors. in point Registration on SN at 


Change id in the Maxilla and Tee —2. with headgear alone. Consider- 
Probably the most important con- ing a mean of +0.3° increase as natural 


nt work is that behavior, the effect of the headgear 
related to the maxilla and the upper r “es alone was to reduce po point A an average ~ 
teeth. The maxilla was studied rela- of 3.0°. With intermaxillary “elastics 
tive to the profile and to ‘the anterior alone this figure was 0°. With mul-— 
cranial base. The change in facial con- tiple anchorage a mean 3.4° retrac- 
tour would be explained only after ie - tion was observed. Generally speaking — 


mandibular change has been assessed. the headgear was effective’ at three 
Our first question was whether or times the rate of intermaxillary elasti 


point / A represented the maxilla. on the behavior of point 


When there was doubt, we took ‘The question naturally ar arises, is 


3 and made two outlines for point A, one’ an alteration of the whole maxilla? For — 
alve eolus and ‘the other on reason the anterior nasal and 


was 


“tated to change of the upper incisor together with point A at a 
and with torque | forces “slower rate. . However, the 
during treatment (Fig. 15). palatal plane was tipped quite severe- 
For the n most part it is fairly represer ly in Cases, av veraging ; 
tive of conditions of change in the a against in the” ‘controls. 


untreated samples te to im- spine and palatal plane both were al- 
prove slightly in facial contour but: this tered led to speculation: that the 
was due to mandibular growth ae whole middle face was altered with 


an- 
eruption of the upper it incisor (Fig, ine ‘ticipated (Fig. 10). Since alteration of 
ae For the most part the angle SNA pt point A was observed without forces — 
‘ ae, did not change and the malocclusion | applied to the anterior teeth and the ch 
got Worse: instead 1 of improving. 


j 
dis idual cases however behaved differ- terior crossbite without forces directly 


ently. applied to the anterior teeth both add 
eration, 
the cases treated with lary Iteration. 
mandibular anchorage alone. study of alteration” 


traction cases with severe torque: during would not be comple te without the 


treatment much improv ement was study of ‘the upper incisor. There a 
noted in individual cases (Fig. upper incisor was related to SN at 


: However, in the headgear cases the N similarly to point A. On the average 


bee difference was shout three millimeters _ there was a slight forward movement | 


= Ww as 


fact that Class I cases went into ae boa 
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a | 
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This severe Class II, 
Disision 1 of a was corrected in seven m< onths although a longer 
J —pe ‘riod was needed to upright teeth and torque the upper incisors. The overall changes are i 
ss exactly as would be expected with intermaxillary elastics being used at the start of ao 
treatment. The chin dropped downward and the mandibular plane angle increased slightly. eee = 
ree The lower molar moved upward and forward excessively although held upright; the lower _ 
Be incisor was slightly intruded and moved lingually. There was improvement in the SNA 
Bi, angle but this was due mostly to the torque of the upper incisor and not to a complete _ 
alteration of the palate as seen in headgear cases. This should be expected in rapid treat- aby: 3 
‘ment as was experienced in this patient. The upper incisor was torqued almost completely bey 
through the lingual plate of bone which I hope will respond with functional adaptation. ee “9 
An .019x.019 arc alternated with a 018x022 wire, with 019 Siamese brackets 
was s greater (Fig. 28). It was grees which was about fifteen to’ 
Mecessary to move the incisors forward mm. 
‘ | 
in some Class Ti, Div. 2 cases. In the In general it can be stated that 
_ headgear-only | cases the incisors moved every three mm bodily posterior mov ae 
_ lingually even with no direct force ap- ment of the upper incisor there was a 
"plied to them. Mandibular r anchorage mm reduction of point A and | = 
revealed only a slight improvement and _ am of reduction of ANS. A similar ee 
with multiple anchorage the effects "provement of the upper incisor was 
were greatest. . A most striking change noted when it was related the APo 


five or or six degrees was noted i in the wed 


rated sample n related to the 
endency 
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4 
anchorage and extraction, but 
these cases needed it most. Fig. 13 symy 
a ‘hae hows an incisor reduced thirteen de- for | — 


augmented in the cases treated by ex- wate 
traoral anchorage alone. Thus, backward with headgear. his was 
headgear contributed to retraction of “consistently evident in the deciduous 
oy the lower incisor with no a: cases. 5) The occlusal plane was held — 
a _ appliance, possibly by function against downward v with cervical headgear and — 
‘the upper incisors. upward from the mandibul: 
‘treated with compound anchorage also _ plane with elastics. This finding i is con- 
_ demonstrated a reduction of the lower si — with the 1938 paper. 
_ Cisors mov ed | forward an average of a Five groups of patients were selecte 
2.0 mm. T hus, a mean difference se erial or study. Al Cc toms 
almost 4 mm in the behavior of the — 
lower incisor was noted in the groups al 
treated | with different treatmen 
has been of interest me | start of records although some patients 
-many years to relate the lower | incisor were at the deciduous level a and some 
reciprocally to the denture bases. were in the adolescent ages. Three 
Therefore, the lower incisor relation- groups of C loss II patients of fifty each 
ship in millimeters to the APo plane were selected” for comparison with the 
(reciprocal denture plane) was. found control and with each other. Each 
useful to the changes re lating was treated by different 
ance techniques; the first ‘group was 
treated solely by headgear, the second 
the in ing plane “itself ac- ‘intermaxillary. elastics and the third 
counted fi for the change as point A by a variety of headgear "and mandib- é 
moved backward. It should be noted anchorage ‘techniques and full 
that the incisor after treatment was in multiple bended 
an ideal reciprocal position for denture The method ‘of study ceph- 


relationship. x-ray tracings. Areas 


anh. A few outstanding observations are were relative to the cranial base, the ; 


listed with | regard to the molar teeth. mandible, maxillary components, 


1) Without _ treatment in the two and _ the changes i in incisor and eenuh teeth 


one-half y years of observation the lower and the growth of the 1 nose, 


‘molar tended to move forward only — 
slightly, but erupted a 1.5 5 mm average served. The cranial ‘base angle reveal- 
as the occlusal plane was ‘stable. ed no average change but was made up. 


2) The lower molar remained stable of extre mes in Can- 
“patients ‘treated with headgear to celling each other. Growth th ca the 


the upper molars, There was no mesial sella- -nasion line 0. nub mm per 


of the lower o on the average. 
erupted slightly less than the controls 


8 to 1.5 mm respectively. 3) ‘The m 
lower molar came forward an average affected i in amount of pool by treat 


almost 2 mm with intermaxillary_ ment. Growth on the Y axis was 3.0 
elastics and was elevated an average mm per year (S.D. 1.2). However 
of 3.3 3. 3 mm. - Some cases showed 7 or 8 the effects of bite opening and rotation — 


The upper molar of the ‘mandible downward ‘and back 
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ward or and could and the treated cases with the 
controlled to some degree by the of those mandib- 


of orthodontic forces. Different 


with “treatment. T “hese factors was “consistent with | an. fan 
sed. hting ‘of the incisor. In the man 


illa was found to be altered _ dibular anchorage cases the cane 
e ma und 
by treatment when compared | with the of the APo plane was less noticeable. _ 


controls although a slight age differ- Thus, in cases with « convexity the lower — 
ence e existed i in the > samples. The palatal incisor remained forward in a recipro- 4 
nasal spine and point cal relationship to the two denture 


orthopedic forces, even pogonion plane as a 


reference to the lower incisor. 


daily. Vigorous continuous intra-_ growth of the nose was 
NG oral traction and torque modified point from the anterior nasal spine. The © 


A without | as much ental ave was shmost one | millimeter per 


treatment. age roups demonstrated slightly more 

malocclusions to | get pro- growth than the’ younger. The 
gressively worse with no treatment as growth of the nose together w ith retrac- 


a the patients were followed in the con- tion of the teeth and ‘mandibular 


trol groups. Patients treated with inter- growth accounted for the esthetic 
maxillary elastics showed a forward “changes: frequently observ ed in the 
movement of the lower arch as the treated cases. W hen no growth oc- 
occlusal plane elevated posterior ly and curred, the changes were due to tooth | 
the upper incisors moved dow nward movemer nt alone. 
and backw ward. _Prognathic cases show ed = was not ev ident | in the un- “a 
a in the lower arch, due to teeth’ 
i in basal bone in short faces. Cases ‘except for nose 
studied that were treated with seg- 
arch the rapy or high pull head- 


upper incisor order to evaluate the effects 
i backward 


ement of the upper molars 


enough to simply ‘compare the 
change in upper incisors was with himself at the beginning of treat- 
noted full appliances” ment. Neither is it adequate to com- 
vigorous:  extracral anchorage, pare him with a normal growth stan- 
mandibular preparation and seg- dard. He must be considered on “the: 
mented arch therapy i in the upper basis of his individual likelihood. 
arch. T eeth could be ‘moved bodily sought to determine how the untreated 
ove distances more than a full centi- Ch lass II behaves | at ane age 
meter from where they \ would have interval dif- 
been had treatment not been ‘employe d. fere 
tended to move studie d. 
The w 
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as a reference. It 
unfavorable behavior often a of choice. 
counts for success or failure 5 a very Teeth can be intruded, extruded, tip Bs 
hidden subtle manner. Direct or mov ed bodily by choice of 
reference from mid- sagittal landmarks mechanical procedures. ‘Treatment with 
to the glenoid fossa are needed, how- headgear permits a 
ever, good x-rays free of paraphernalia i w ide assortment of orthodontic possi-_ 
of the head holding apparatus will help bilities. T he | e distal move ement of the 
reveal location of the glenoid fossa. <i upper first molar was most evident es- 
‘Mandibular behavi ior is” most con- pecially during the transition from the 
Ps 
-veniently viewed from the change deciduous to” ‘the mix xed dentition or 
ee axis. Length increase by growth before the se cond molar erupted. For 
directional change by ope ning or this reason early advis- 
closing constitutes this consideration. orthodontic ortho- 


To some degree these were the deep end in its concept of 
trolled by the orthodontist but the -_ the pattern, , particularly as related 
unde ‘rlying basic pattern to the maxilla. Indiv iduals, with cer- 
tain: mandibular characteristics that 
amount of growth was not _ predominate, follow a 
influenced by ‘treatment, at least by course as expected under a | concept of es 


appliances ‘employed for this study. stable growth. However, the eruption 


We can no longer accept the maxilla — of teeth, as influenced by treatment, 


> 


as an immutable structure. Vigorous does have an effect on mandibular 
a ee retraction force on the teeth, particular- a directional behavior and development. a 
ae” ly y parallel | to the axes of roots, appears Perhaps t these findings reopen the book — 
to prevent forward growth and even for the possibilities ‘of functional dis- 
: cause the maxilla to grow downward _ orders in the etiology of malocclusion. 
hackward. These forces must be Maybe we should look more at 
a transmitted to the suture lines which — tion of the tongue, swallowing etc., be- 
are the growth sites in the maxilla fore the teeth erupt. 
the ore tically __respond to functional No one can study this work without 
win phenomena. The pterygoid plates and © obtaining an appreciation for growth. ait 
deep structures need further investiga- The proper use of growth information __ 
that growth and natural ges can 


‘The teeth change dramatically ‘under ment. extraction or needless 

the influence of good cooperation with _ tooth mover ment can be avoided. The _ 

extraoral devices even if same result might obtained more 
twelve hours per day. The force of easily for all concerned if growth and 
intermaxillary elastics without steps physiology ‘lated wit ‘treat- 

prevent upward and forward move- ment, rather than treating the patient 
ment of the lower _molars results in a o on the basis of static relationships. — 
backward “rotation” of ‘the mandible, These se findings suggest that the ortho- 
forward movement of the lower arc h dontist at least should recognize the 


in a facial diffe rence between (5) pos 
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Growth 


ibili f Changes During Orthodontic Treatment 
possib ilities: treatment of o er cases: as Analyzed trom the Temporomandi- 


which must considered on a static  bular Joint, Am. J. Ortho. 41:163, 1965, 

or: nongrowing. basis either due to Hoidaway, R. J.: in Relation- 
ship of roints A and During Ortho- 

or because treatment Treatment, Am. J. Ortho, 42:176, 


Bjork, A.: Cephalomet X-Ray I 
gations in. Dentistry, Inter. Dent. 


la de la Paz 18. ‘ketts, R. M.: Planning Treatment 


the Basis of the Facial Patterns and an 
“3 
Editor’ 's note, Raw data upon which. this of Its Growth, tery 


based may be obtained from the 
19. Kh ein, P. L.: An Evaluation of Cervi-— 
eal Traction on the Maxilla and the 
Upper First — A ngle 
0. Bjork, A.: Cranial Base Development, 
( Ortho. 7183, 1937. 21. Lindegard, itions in Human 
2. Brodie, A. G.: On the yells Pattern Bh By Body Build, Eznar Munksgaard Copen- 


the Head, from the Third hagen, 


Month to the Eighth Year of Life, 4 Steiner, C. C.: Cephalometries for Y 


of Anat. 68:209, 1941. wa and Me, Am. J. Ortho. 39: 729, 1953, 
3. Brodie, A. G Downs, fe Goldstein, 
Myer, E.: A Cephalometrie Ap- Soft Ti issue Facial Structures and Their 


 praisal of Orthodontic Results, A Pre- Profile Characteristics, Am. J. Ortho. 


liminary Re port, Angle Ortho. 8:261, 
4 Brodie, A. : Growth in the ation. Science 3374, 479, 


_ Human Face, Angle Ortho. 23:146, 1953. 


|. Brodie, A. G.: On the Growth of the . Krogman, W. M. and Sassouni, V.: ne a 
| in ilometry, Phil-— 


; Jaws and the Eruption of Te eth, Angie i 4 

6. Downs, W. B.: Variation in Facial Re- Ricketts, R. he. Cranial Base and 


Soft in Cleft Palate 


itionships: Their ance in Treat- 
I and Breathing, Plastic & Reconst. Surg. 


ment and Prognosis, d. Ortho. 


‘Bjork, , Ber- . Bjork, A.: Facial Growth in Man, Studi- 


lingska Bok Trycke sriet, Lund. with the Aid of Metallic 
Wylie, W. L.: The Assessment of Antero- Acta Odonto. Scand., 13:9, 1955 


Cephalometric Communication, A m. Dr. R. C. Thurow 
10. Downs, W. Role of Dr. Ricketts has 


metries in Orthodontic Case Analysis 


mendous project and his presentation 


Diagnosis, Am. J. Ortho. 38:162 
A.: a ma part. of the data. Ple lease beep 
Changes in Facial Patterns and Relation- 
ghip to Changes in Ocelusion, Dental: this in mind as I discuss some of the 
197,195]. questions raised by this report. 
2. Ricketts, R. M.: A Study of Changes in The first consideration in this type 
Temporomandibular Relations Associat- 
ed with Treatment of Class IT Maloeclu- 
sion, Am. J. Ortho. 38:918, 1952. provides the source for the data. 
13. Lande, M. J.: Growth Be chavior of the 
Human Bony P rofile as. ealed by 
Serial Cephalometrie Roentgenography, work | with, 
ng Angle Ortho, 22:78, 1952. of measureme nts, but these means 
Moore, A. W.: Observations on Faeia important be- 


h no indication of ranges 


. Subtelny, D.: A Longitudinal Study of omaeas 


f investigation is the sample which 


the tabulations we have only ‘means | 
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Ricketts 


The control, | or untreated Class I 
group, was observed from 8.1 to 10. os age groups. In the younge 
years age. T hose children’ with a | greater expectati 


alone. It is in the pron group which 
is approaching puberty | that he has 
=e used extraoral and intraoral therapy in 
"started at t about the sz same age ‘that the combination. Of course, this is over- ae 
ical group was discontinued (11.0 simplifying the picture by generalizing 
years) and treate d until age 13.8 years. ram mean WwW the groups w 
_ The first two groups could be consider- 
*d to lie in the pre-puberal age range, other "reasons for his choice of treat- 2 
while the combined anchorage group ment which might run counter to this 
was: “treated at an age where puberal general trend. 
= changes might be expected to As for the measurements 


It was not stated whether rable due to treatment 
was complete at the time o of very little difference between | types 
the final observations. If treatment was of treatment. Here again, we have a 
not complete, some comparisons could mean values to work with but most 
be misleading. On the other hand, these’ showed differences which were 
treatment was considere complete, only fractions of a degree. Doctor Mc- 
there could be some reservations about _ Gonagle has just pointed out the prob- — 


the cervical cases. lems w hich we encounter at this i, 
Growth and eruption are not nor- 


mally complete at 11. years of age Disregarding problem o of 

= there are strong: indications that t curacy entirely, there is still the qu s- 
cervical therapy i is most effective “peta tion of the almost certain wide over- 3 
this period. lapping of the different groups. 
One of the most recent studies on When the means are so close to- i 
this subject is an gether, a scatter diagram of the me 


for every group. In a 


hundred C ephalo- important to me to study the differ- 
n be he individuals withi 
metric records for each patient includ- between the individuals within 
ed intervals both with and without groups than to try to locate 
extraoral therapy. Measurements mean of one group in relation to an- 
her almost like it, 
cuspids and bicuspids showed consistent other almost ke it 
downward and forward movement dur-_ fe Another factor in the comparison ; 
ing the periods without treatment. This of ‘the two | forms: of treatment is the 
true before treatment, after treat- elapsed time. The average time 
ment, and in the untreated pl treatment for the cervical cases was 
During intervals ) waere | extraoral ther- 2. 3 years. Those treated under com 
apy ‘was applied, all of these ‘teeth bined anchorage thereapy were meas- 
_ showed a marked change of direction ured over a pe riod of 2.8 years, six 
toward the distal, even before eruption. months longe . When the treatment 
is a tacit recognition of the changes are corrected for this differ- 


importance of growth Ricketts’ ence to show change per ‘year, many 
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treatment showed a more severe orig 
appear as you can see he deformity. Treatment changed the 
Ce angles S-N-. A and S-N-1 to a value al- 
Ane horage Aus horage most identical to the initial measure- 


Tetel Aneel Annual for the untreated controls. The 
Change Change Change: incisor was about two mm more 
Gangs 
Contour angle -3. -130 1.35‘ protrusive the “original treatment 
group than in the controls. ‘Treatment 
reduced the protrusion of the upper in- 


-cisor to about two mm less than the 
controls, as measured by its relation-— 
figures before after treat- ship to APo. 


t raise still another question: These “differences seem to indicate 
cerning the selection of the original the « operation of some form of selec- 
groupe. Were the more severe cases tion, but we only guess at the 


selected fo for treatment, with the less source. Perhaps Dr. Ricketts _uncon- 
severe placed in the control group?’ The leaned tow ard correcting the 
mean figures would seem to point to- more severe malocclusions, but it is” 
ward this conclusion. following ‘more likely that the parents: of ‘those 
tables ag values patients with the » more_ ‘severe de- 
_ formity were more strongly inclined to’ 
"proceed with any 


difference ‘is ther re, and it should 
‘Treatment be reckoned with in any comparison 


Control (Class 79.6 80.1 Means can vary considerably, even 
‘ervi 798 with groups as as large as the fifty which 
Combined anchorage 79.6 used here. I would like to close— 


Ange 3 with suggestion for a simple test 


i wil 
Control (Class II) 81.2 81 which will help to keep this problem 
bine be pi in mind as we study data such as this. — 
Div ide each sample half, without 
‘selection, and calculate the means 
and other values separate ly for ¢ 
two halves with each other, , and 
- the complet te sample, will do much to 
maintain our awareness of the vagaries 
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uation Accuracy 


‘technique’ and each ‘participant 

etry has WS given a number only to the 

to become a diagnostic “necessity in the nt 7 irst exercise the men 
¢linician’s operatory. On ‘the surface Structed to trace certain basic lan 


would seem that this should be nasion, Bolton point, sella, 


great pride the researcher bitale, mandibular maxillary 
lines and incisors, cuspids, 


as he sees his laboratory infant mature 
any thi rd molars, both right and le left, above | 
below. here bilateral structures: 


were involved, averages were | “taken. 
were instructed | to. establish a 
Bolton triangle and registration 


human 
latter source of owe in 1 the | torial. 

manipulation of roentgenogra phic _ The various tracings were supe rim- 

cephalometric data: relative ac- and two of the most dissimilar 


curacy tracings, made inde illustrate the “discrep-— 
ancy shown in Figure |. However, one ‘ 


may note, the points” seem to be 
formly off which led me to superimpose — 


clinician as to the laboratory worker. ‘ 


MATERIALS and mandi bular symphysis (Fig. 2) 
at subjects ‘were used: It was immediately obvious the dis-_ 


(1) lateral and frontal films of a well in ‘Figure was due an 
preserved | skull with a full complement — error in choosing a base p point, ie, 
of tee th i in acceptable occlusion, using Bolton. Other than this mistake the 
=. a Wehmer head a and a Picker | tracings in “Figure 1 are remarkably ; 
the lateral film of This. strikingly illustrates: “the 
gh - old white female; a need for extreme care in choosing base 3 
— & a series of films of a white girl w wa points, particularly i in doing serial cone 
x-rayed _in a _Broadbent- Bolton | to study either growth or _treatm 
-phalometer at eight. eleven and four- changes. 
teen years ‘of age. In each ames In the frontal head plate the — 


five sets of duplicate films were ‘made ticipants: were instructed to outline the 
om the original plates by the solar cranium, borders, 


— 
matic and i incisors and first mola 


Read before the Edward H. Angle Society 


ured 
= “tion: was as asic. to the interests of the 
ines 


on certain anterior landmarks that 


An Eval fone 
| 
— 
mayed by the unbridled enthusiasm ba 
d clinician. For one thing, 
__ciplined_ scientist _is aware of cert = 
— 
tz 
— 
IZ 


on the cross sections of the zys zygomatic ei 


_ arches) had led in large part ‘to the © 


error observed. There was also con- 


siderable variation in the tracing 
the orbits in each illustration, but this 


SUPERIMPOSED ON _NASION, INCISORS 


=y - - 


LATERAL ‘SKULL 


hey were also asked to draw a a ver- # 


= oe 


tical line cting the right and le 


_ lines was called point M and was used 
for supe rimposing the frontal tracings. 
There was considerable discrepancy 
this exercise when a composite was 
made of all f five tracings, as shown ne 
: Figure 3. Again resorted to )superim- 
_ posing on more readily defined struc- 
tures such as cranial and ‘mandibular 
outlines, as illustrated in Figure 4. 45 
it was obvious that the selections 
“Fig. 3. Below, on M 
of the base points were at fau Fig. 4. Above, superimposed on cranial and 


horizontal line (most superic points ~=mandibular outlines. 


* 
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with v which we are 


contr 
The next involved tracing ed. Again the Bolton and regis- 
the lateral head plate of an eighteen _ tration point were used and a com- 
year old female, and the participants Me posite was | made of all five tracings at 
"were instructed to do a Downs’ analysis, the various ages. 
-Porion was established by the author was most striking to see de- 
on all the duplicates in the hope ” of similarity in these tracings at 
would reduce the degree error. all three ; age levels; the eleventh year 
stage is shown in Figure a er 


was three one “half de- USSION 

grees or less (Fig. 5). In one instance ‘small tind simple | in- 


a six degree difference was noted in vestigation not be statistically 


upper to lower central i incisor measure- evaluated. Consequently ied 
a. 


ment. This may have been due to : oa in analyzing the relativ 
slight variation in establishing the long curacy of cephalometric tracings. " 
axes of these teeth; due to the diverg- _ large “number _of variables opens ‘the 
ing ines, 2 a small error would be quic study to justifiable « criticisms. Inas-_ 


‘he > next procedure \ was to use the introduced, the quality: of the film 
a serial set of ‘complementary head plates (but not their accuracy) ) could ” ont 
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compare head plate tracings and 
ae ly so. Although this study pointed out 


many encouraging as spects of tracing 


accuracy, ‘it also illustrated we must 


must drow on our bas'c knowl- 
- knowledge of treatment result and ef- 
_ fects, as well as fundamental facts that 4 


are known in related basic fields of 


think this study could be enlarged 
It would have to and "refined and that this would con-— 
the "participants “trace the tinue to aid our understanding of the 
original head “plates; in the interest accuracy ascribed as 
we resorted to duplicates. It is also 
true that many men utilize both mode ena a 
and dental x- rays when tracing head 
plates and these aids were not — 
ed. It might have been a a profitable 


. La Chapelle, Jack, Solarization, Cowell 
expansion of the study to have includ- University of C 


ed more ¢ angular and incor measure- 


“ments, 
‘The selection of men more 
than the average orthodontist 
may have influenced the results obtair Allan G. Brodie 


we find myself in a somewhat 


pared with a group that Goes only situation as I start the dis- 


tracing. 
cussion of these papers ‘since alt of the 


discussers to assume the responsibility 


has when he can examine both by inducing he 


fore” and “after” films where one par- 
ticular head plate of a series requires” of handling the real criticism of the 
oy _ checking a questionable point. The im- | wok and to reserve for myself a few — 
4 portance of carefully choosing base on the subject of research. 
points was illustrated but it is probable If any of my random remarks happen aCe 
that if the same individual is making to apply to these pape 
_ the same re lative error, this constancy apologies to these men. They have 
somewhat soften the effect of his heard critical remarks 


quickly manifest itself w hen work of should Tike ike to 
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what i is research?" 


requires some peculiar attributes ‘of question n to "questions ore are 
‘the mind, some measure of | fundamental to it. Finally, a critical 
i ea research sine or to do question presents itself and now it may © 
A truer concept of research is em- - the original question has been changed. 
bodied in the statement that it consists. There ha has been too much research 
hon one part of inspiration and ninet a rtaken, particularly of a : ini 
oat nine | parts of perspiration and <4 that sought to answer too many 


ho hes any amount of research- questions at once. This invariably 
to confusion because we are dealing 


a multitude of variables. Take one 


"measurements “involv ed in what | he was way y be ‘fore starting 
talking about, I could almost smell ‘The next step 
perspiration, will yield the answer. The re 
next question is is, “Wha hat at should ‘numerous: examples in our literature 
be researched?” This can be answered _ of work based on a method that could” 
very” quickly. Anything _that interests ‘not possibly yield the type of answer 
us is a good field. In this connection a was sought. If a method is quan- Bo 


T am reminded of a talk I heard given titative: ‘in nature, don’t try ‘to make it 
by President Bowman of Johns Hop- yield ‘qualitative answe 


kins one night a number of years ago. ies After the method has 
He said that he was frequently asked — must be tested for “accuracy a and we 
this question by graduate students. have seen a beautiful example of such 
President Bowman said he had this testing this morning by McGonagle. 
answer for all of them: SO ‘Si milar testing has been done since the 


“Pick up any - textbook in your field introduction of cephalometric roent- 


; _ and read until you come to the words, genology and has always led to he 
may therefore safely be assumed — same ‘conclusion; viz., that the human 
stick your spade right in there.’ > Cer- = equation is the om source of er a . 
tainly we have paid the price of too 
many assumptions. The researcher tests 
these assumptions; he is looking for 
what his own weaknesses are. 
How should a research problem “ea Now the experiment or ‘study mus 
approached ? First, it is necessary be planned in such a _way that the 
a question about something in findings be trusted. of our 
which you be first concerns will be our “sample, 
has been known for a time, yet factors not _enter 
an objective search for definite proof yin 
reveals that it is lacking. ‘This makes an many them. «| objective in all 


excellent place to start. cases is to” control every possible vari- 
ed able | except the one with which we are 


If we are oing to subject our ex- 


> thought at this point is frequently re- — 
t because one is apt to find 
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to an experimental procedure, ‘ty: ~The 

such orthodontic treatme ent, w we must use of colloquialisms s such as, “toe hold” 

know how the sample would have be- and “buttons on the chin,” are not 

haved had it received no treatment. even accurately descriptive of the 

Be. King’s work and that of Dr. things they are supposed to repres? present, 

Ricketts we have seen the use of con- mt much less understandable. Many times 
trolled samples. such terms are confusing even to people 

You might say that you 1 did not see who might be expected t to be familiar — 
evidence of King’s control. The reason them. iy 
for this was that the control had been Use terms that are commonly ac- 
“worked out by othe rs a and the findings — “cepted by people not only in our greeny 

been considered reliable. Ricketts, science but in related to 
however, had a population that sO. in eyes. 
homogeneous and wanted both his ex- 


Now I come toa discussion | the will have to admit that Dr. 


presentation of the material and here _ I were more than a little concerned i ; 
I may do a bit of jabbing. the pr ospect of following Dr. Brodie 

prese ntation should always be as discussers. Fortunately, all ‘three of 

pitched | at the level of the audience. _us decided to divide our assignments in : 

If one is speaking to one’s peers it in the advance to av oid duplication, but even a < 

field, and here I mean men who have this se seems rather presumptuous at this” nee 
i _ done similar work in the field, one can point. Certainly there was no danger P 
aS technical terms and expect to be that I might be able to duplicate — 
thoroughly understood. If however, the Dr. Brodie has just said. 
audience is composed of listeners who McGonagle be 
have less than an expert acquaintance plimented ‘the very 

with the material, one should lower his. in which he has demonstrated the | i 
sights. And of course, if one is speak- problem cephalometric accuracy 

ing before the P.T.A., the sights should n was so e “ 

be lowered still more. . Always shoot 7 feel it calls a 
at the feet because, ev en then, you Variations such as we have just seen 

apt to be over their heads. can be easily "seized upon as evidence 4 
rs In the preparation o of ‘reports, ‘unless of unreliability, to the point of actually gg 
one is unusually gifted, ‘it is negating valid cephalometric findings. 


to revise, revise revise “again. To those who ‘might attack cephalo- 


To 
Difficult writing makes easy reading or Bs metrics on these grounds, I would ma: 
easy To sit off ask the m man w every 


should be written success to cast the stone 
once: rewritten four, five or six as long as men have 
times, each time with the jaundiced eye to cor rect malocclusions, they have 
critic. And make it short; re- recognized grappled with the 
Ss mber, there | are no souls saved after y limitations. This recognition of limita-— ae 
the first thirty- five minutes. tions has been an important 
the careful and respe ul 7 in the constant improvement of 
if w dontic their application. 
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problem in cephalometrics: lead to unreliable results. This 
ee much the same. We do not hav ei is a problem in every field of measure- 
micrometer accuracy and it me at every level accuracy. 
5 
been seriously claimed. Perfec 
- curacy is unattainable in any fie Id. In 
accuracy w 
be attained routinely today” is more 
: 
than enough prov ide a valuable ce will “continue to 
of information about the hum: as one of our, 
head. tools of investigation. We are indebted 
oes Reliability is dependent on accuracy, — to Dr. McGonagle for reminding us _ 
but ‘it is much more dependent on in. of this problem such a clear and 
Assuming a higher leve graphic fashion. 
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RODUC quensinati growth and treat- 


ment changes for various ages may pro- 


ginning orthodontic treatment with a vide rationa basis for the 
Class ‘I, Division 1 malocclusion may orthodontic ‘treatment. 


Review OF THE LITERATURE 
quantitative changes in the hard and 
soft tissue profiles of the face. T his ~~ Che pubertal gro grow wth spurt t has been : 


> » 
port concerns some of these growth and Teferred to as an aid to treatment. 
treatment changes i in boys and girls at _ Recently Graber (1955) noted that the 


various ages. The data were secured chances of success were greater if treat- 


phalome tric headplates- taken ment were coordinated with the puber- 
he fore and after orthodontic treatment , tals growth but, also, he acknowl- 


and the information obtained there- edged the unpredictability of growth. 
ts ‘our concept of treat- He indicated that the best ‘results were 


ment timing. likely in girls when treatment is 


us agree > that both age and starte d between ten and “twelve 
on xm nay de ‘termine the potential for age and in boys between twelve 


during treatment. That niven years of age. In keeping with 
potential, of course, is growth such a concept many orthodontists plan 


heh 


The age and of a pat patient be- 


_with a plasticity of the alveolar process _ - treatme nt whenever possible to coincide 
that apparently is not as great when with an active g 
i e sgrowth 
growth slows or ceases. How growth further r inquir fy a8 to when ts growtn 


and 4 it occurs are well: is occur in goo quantity 
“ceive many diverse opinions. 


= gues ss as to ies much will occur gr diffe erent approach was e 
and specifically | when. We know that by Kloehn in which he urged 
the timing of growth differs according early” treatment of C ‘lass II, » Div 
to sex. We can visualize how growth malocclusions to inhibit forward 
_ helps in our concept of treatment for growth of the maxillary teeth and al- —- 
Class Division 1 malocclusions; but -veolar process while normal 
knowledge of the amount and timing carried the mandible forward. He held 
=, of this” growth is nebulous. In analyz- x that early treatment was important be- 
‘quantitative changes as they relate cause of a “declining rate gradient of 
a the sex and age of he sates it growth of the jaws and alveolar pi pro: 
changes to expect in treating Class II, Turning to the profile, Lande (1955) 
Division at a given some observat ations _ regatding 
. His 
a study in which he su- 
Read before the Edward 1 cia idee perimposed headplate tracings on the — 
Colorado Springs, October 1959. sella-nasion at nasion. The trac- 
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‘July, 1960 


ings orier 

plane. He observed that the mandible 

more prognathic relative to 

brain case and the maxilla. Thus, the 
xity of the face tended t 

crease age advanced. Similarly 

Blok (194) ed that the r man 


findings it seems that ortho- 
may accent ont facilitate some 
in the | conv exity” of the 


: Epstein (1949) presented lc 
a ‘metric evidence of the effectiveness | of 
extraoral anchorage in 1 holding back the ty- months. T data de rived 


forward growth of the maxillary first these to the 
| permanent molars. T his would se 


—— em oe sex and the age of the patient at the 
necessary "requirement fo restricting start of _ orthodontic treatment. The 


profile points on the maxilla such as poin _measured appear in Figure 


the incisors and point A. In a ce and are indicated by the heavy dots. 


-alometric study, King (1957) corrob- hey are, reading from top to 
orated Epstein’s findings and added , subspinale (point A), ‘the -max- 


that extraoral anchorage illary ‘central incisor, and pogonion. 


OF 
slowed the forward growth of sub- ; The soft tissue points were measured 


 spinale (point Furthermore, he opposite -nasion, the "upper lip, , and 
‘noted that relatic ship d opposite pogonion. The vertical height 
starting age and the ‘quantity was the distance from nasion to men- 
that occurred. ton. These measurements were record- 


a data in this study came cunt 


before after treatment headplate position pogonion. 


tracings of one hundred and three con- aS. All headplate tracings were oriented 


 secutively treated Class II, Division 1 on the Frankfort horizontal plane. To 


malocclusions. In terms < of (eatment, minimize error in each pz pair of tracings 


— the cases had a common de- the Frankfort plane was located in the 
nominator; the Class II condition was -pretreatme nt tracing and then 
corrected by anc either transferred to the t 


? 
in addition to attachments on ev aluating profile I have 

the maxillary molars. nasion as the reference point, 


The time interval betwe een headplates although w ith | grow vth, , of cour se, 


_of age and from twenty-one to twenty= 
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Pro file Change 


A ‘A was held ba back t millime te rs 


corded as the distance between 

Ee nasion and menton as in Figure 3. This . 
was of interest along with man- 

dibular and occlusal plane changes be- 
Cause ertical increase, change 
a pogonion and tipping of the mandib- ee: 
ular and occlusal planes could all be 


interrelated. 
Convexity of the face 
‘Downs’ ( 1949) analysis was measured 


to ide an index severity of 


2. Nasion planes in errors in the 
treatment tracings due to differences in the severity of 
tak the malocclusions between the various 
iss age groups. These differences were 


re to sella. or or regis- will 
tration point or basion. In assessing be 


the changes that occurred, a was 
shall om the « data 


Frankfort plane the for the absolute values are not as im- 
full le ngth at face as in Figure 2. portant as the general comparisons be 
ence I called this li tween the age groups and 


con 
nasion plane, yo it se rved as a nee For the sake of 


"plane. For example, in the pair o of trac- * 
ings superimposed in Figure 2, it was 
determined that nasion grew forward 
three millimeters by measuring the dis-— - 
tance between the nasion planes in 
pre and posttreatment tracings while 
they were superimposed at se lla. Next 45 
point A was measured relative to the 
nasion b ine in the pretreatment trac- 
ing, as in Figure 3A. It was s four milli- | 
meters in front of the nasion plane. In 
the posttreatment tracing, Figure 3B, 
~point A is o on the nasion plane. The 
net change is then posteriorly four mil- 
limeters which was recorded as minus 
four. Changes at the other points were 
similarly with anterior move- 


— 
— sy, 
— 

curred at the several points mentior 2 
— | 


‘appear in graphic form to 
differe: ences in bchewi ior = 


th ; at is 
in Figure 4 and the changes 


that occurred at point | A in Figure . 


Fig. 5. The net pos Tr changes reco wie 


Before c comment 


years it has been popular for ortho- 
dontists to present evaluations of treat- 

ed cases. In this discussion it is 
| 


“venient to data as a statistical, 


as was pointed | out by (1958). 
this study we are dealing» with 
averages and usually the average will 
not apply to any one individual. ' W hen 
evaluating treated “cases” it often 
been customary in the past to group — 
: together children’ of several | different 
ages for statistical analysis and draw 
conclusions from such a 
Of the | data. With no standard regard- 
ing age, individuals who | may be grow- 
- actively and individuals who may 
“not growing at all have | been 


author did this in a paper published 
| 1957. The above grouping of the 


— 


ren using asa standard for any age group. 
the age along with the as shown in graphic form, 
type of malocclusion and sex of the p generally ‘greater’ amount of growth 
tient has its limitations; but some ¢ a and favorable change occurred per unit 
rors regarding growth may be minimi - 


ed by this handling of of the data. mes a he growth process and possibility 1 il 
are variables are ap apparent that rthodontic improvement extends over 


planning treatment ‘relative to. 


4 


‘tween 1 indiv iduals make one millimeter with a severe denture base discrepancy | 

of change in a small girl far mo sig- obviously. ‘would re quire ‘more growth 

nificant than one millimeter in a large to be treated satisfactorily than one 

boy. mi he * cooperation of the patient t less severe. In the severe cases it seems 

wearing the -extraoral appliance or should be ste 

following other instructions can af- 
fect the duration of treatment. aria- 


tions in 1 pain tolera ‘rance affe the 


of ‘pressure per rmissible in the mendations of Kloehn the 


appliances. Differences between in- desirability of starting treatment early. 


dividuals in the rate of growth | would The slowing of growth with advancing 

directly affect the quantitative changes. age decreased the possibility for 
All of these factors and many more, ducing the prominence of poi 
such as the health and well-being of as obtaining favorable 


the child, size of the roots of ‘the. tee th _ Sponse indicated by pogonion. Further- 


of time in the younger age groups. 


1 and even the amount of chewing func- Lo ‘more, the decreasing : quantity of change 5 


tion could introduce errors in the find- . de 
that occurred as age advanced empha- 


a Above all, remember tl 
Ings. ove a , remember that in sizes the fallacy of upon 
any from thi 


i duals. have a greater for 


er potential for improvement | ‘than rh between ten and twelve years, but 
The data le end further weight indicate inclusion of “nine year 


they do provi some information ‘he data do not support Graber’s state- 


facts which we _already know. Also, olds and possibly eve en younger 


_of change needed for a sati ‘is the best ti me to start boys. It aj 


factory improvement in boys. and in pears, depending upon the of 


jemprevement in 1 the more ere 


timing treatment relative to the ‘ment that twelve to. seventeen years 


ith older patients they may the problem, that it would be 


tos start them . as early” as as eight or nine 


changes. that we can 


to occur r during treatment. teen years of age 


is not now poss _establis 0 favorabl le 


values of expected improv ement 
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—unfav orable change at pogonion. 
The work of Lande referred to earlier — 


point A, and 


taneously and i in approximately equal 
q Forward growth of nasion 
and pogonion while holding back or 
moving back point A by proper manip- 


+ ulation of the maxillary denture is pe 


haps the ideal situation for optimum | 


ement in treating aC C ‘lass il 


standing on end as in 6. Nasion 


and Pogonion indicate the base of it cisors with the alveolar process indicat- 
with the a apex. at point A as in Figure ed by point A and, if the upper lip fol- 


6A. If nasion and pogonion move for- = lows along, then we hav ea favorable 


Re ward equally and point A remains sta- 
a eed tionary, the triangle has flattened much “a these factors obviously limits the i im- 


we would desire in treating a Class provement. 


II malocclusion, Figure 6A. If nasion According ‘this ‘sample 


and pogonion “grow forward a and "growth expectancy at nasion for 
A mov es back, the tri angle becomes boys is reasonably good at all ages from 


a straight line making possible an eight through fifteen; ‘but move grow! th 


even better result, Figure 6B. If pogon- apparently occurred per unit of time 
ion fails to move forward, the | triangle the younger age groups. may 
does not change as much, Figure 6C; that about one millimeter of for-— 
but if point A moves back as we well growth occurred per “year” at 
pogonion and no growth occurs at eight, ‘nine and ten and somewhat less 
_nasion, we have a much less favorable from eleven fifteen, thirteen 
change in Figure 6D. his is an cepted. In girls the amount 
oversimplification of possibilities diminished from one millimeter ‘per 
for changes at nasion, _pogonion, and year: at nine e years until at age fourteen 
point A; but changes at th these ‘points do occurred. 
noticeably affect the results of treat- Pogonion is the problem. In boys, 
according to | Lande and Bjork, this 
_ Obviously we should plan treatment - point should grow forward at least as _ 
as to make the most of the favorable fast as nasion and perhaps slightly more a 
changes that growth offers and also $0 so. Under the influence of orthodontic 
make the most of these changes per - treatment it did not, Fig. 7. The events 
Pa unit of time expended in treatment. — surrounding this unfavorable behavior Be 
do this we must anticipate favor- “are a separate discussion in themselves, 
able forward growth i in ‘the upper | face but some of the factors that seem to 
indicated by nasion and in the lower influence pogonion during treatment — A 
face indicated by If vertical growth, depth of the over- 


bite, use of intermaxillary « elastics, 


“facial” type and severity of the maloc- 


clusion. significant fact here 


ian 


a Mee 
— 
— 
— 
— 
: 
: 
if in the middle face we can restrict 


a or two followi ing treatment usual- 


vertical 


L tended to decrease with | adva aia age, 
Fig. 7. Bars on the right of the zero or 


line, which represents the nasion plane, in- back ‘with adv vancing age. It is possible 5 


dieate the forward growth of nasion as in 
4. The bars on the left indicate vertical growth te nded to cancel 


amount by which the forward movements of OUt that apparently 
pogonion lagged behind growth registe red 


the were more unfa Or- 


of the deep overbites WwW hen alveolar — 
growth slowed, the bite was 


at the expense of tipping downward 
occlusal ond manditules planes, Fig- 


downw ward, it also. to drop back : 


We have , then, two. factors 
which may favorably influ- 
e at pogonion 


Vie. 8, The vertical change between ni 
‘ig. 10. Mandibular plane changes. 


— 
— 
— 
— — 
— 
a part of Class II 
— 
favorable change at pogonion seen 
be a reversible change. In many | 

— Pe " + {Pr 
— 


the maxillary eolar process, ap- 


G 


during treatment: namely, the — ue Upper 
growth of the alveolar rocesses. os 
dontist can influence most, in addition 
to the: teeth, the a anterior region of 
proximated by point A. Furthermore, 10 
the area around point A seemed most 
to > change when 


bane relative to advancing age. In both sexes | 12 
the change that occurred was approxi- 
mately three ‘millimeters in the eight, 43 13 
nine, ten and eleven year old groups. 
- At twelve years the amount decreased 
“slightly. fourteen and fiftee n it 
_ dropped off to between one and two 
‘Fig. The graphs illustrate the 


What makes these changes more sig- 


nificant is that at the same time point ehanges in the position of the upper lip 
_A is moving or being moved posteriorly, relative to the maxillary central incisor. The ie 


solid black bar represents the inci ‘isor and 
nasion and pogonion were also chang- the diagonally-lined bar, the upper lip. aes 


ing. For example, in the nine year old 
Sroup, pogonion not ‘drop back ske letal changes and little change 
much, F Fig. 7. It was growing forward curred ‘the thick kness of the soft tis. 
at almost the same rate as w while T hus these changes \ were not n 
“4 mov 


in ‘upper lip were of interest ‘be- 

es improvement. the thirteen cause they bore a de ‘finite relationship 

point A changed al- change in position of the incisors. 

most - much as at nine, but nasion — Generally, for each millimeter of pos- 

w forward much | larly terior | e incisors, 

grew forward muc less, particul arly te movessent of the ‘the 
in the girls. Even more striking is what _promine nce of the upper lip decreased _ 
ned at pogonion. It dropped back about» one-half millimeter Exceptions 
one and one- e-half in to this were  thin- lipped children i 


same amount profile as closely that of the incisors. 
dicated by the three poi the tri- much change e occurred in prom- 
shown earlier, point A would inence of the upper lip in thick- 
Again the” the ‘Specific procedures for planning 
advantage. into focus the 
changes relative to age and sex as 


de in are 


at 
4 
ay: 
— 
— 
— 
— 
— 
— 
Sia 
= 
— 
im 
— — 
iii 
— 
and 12. T hose points opposite na- onsider- — 
— sion and pogonion followed closely the _ 


in planning treatment, rather en- 
tal age and convenie nce in eon cr 


— 
manipulation. 

SUMMARY 


To summarise, the author analyzed 
ertain quantitative changes in the 
file of the face that occurred in treat- 
ed Class II, Division 1 cases. The hn “a 
re classified according to” sex and a 
— the at the start of orthodontic 
treatment, Senerally, the growth and 
treatment changes that occurred were 


more favorable in the ‘younger age 
groups. discussing ti ming, ortho- 
dake treatment seemed indicated early 
in proportion to the ‘severity, of the 
i problem in both sexes with less leew ae % 
apparent in timing the start of treat- 


girls i in boys 
g. 12. The same changes | indicated in 1 Fig. ia 
but for ules. Bars with crossed lines Medical Arts Square 


= 


imi i 
"planning treatment offers many possi- Arne: The Face in Profile. Svensk 
biliti es regarding the prognosis and Tandlakare- Tidskrift, Vol. 40, No, 55 
Downs, w. B.: : Variations in Facial Relation- _ 
J. 0 Orthe., » Octo- 
Or 


partic ular, 1 think it to 


be se lecti ve in pli anning and tim ee oral Anchorage in Treatment of Maloc- = 
orthodontic treatment of C ‘lass Il, Div- clusions. Angle Ortho., July 1948. 


moderate severity or mode rate Fallacies. Amer. J. of Ortho., July 1955. 


base discrepancy or less, it may be ex- King, Elbert W.: Cervieal Ane -horage in 


Pedient ‘to let dental age determine lass II, Division 1 Treatment, a Cephalo- 
metric Ap praisal. Angle Ortho, 


of the ae cases it is usually  Kloehn, Silas J.: Guiding Alveolar 


; more convenient and efficient in ap and Eruption of Teeth to Reduce Treat 
pk: ance manipulation to have most of ment Time and Produce a More 


Denture and Face. Angle Ortho., ,January- 
the adult tee th in place when treat- 15, a 


ment begins. In more severe cases with ‘Lande, M. 
a severe de nture base discre pancy y, it Human Facial Profile as 


see ns better to consider the severity Serial 1952. 


of the proble m, the quantity | of change _ 


4 f the se f Light- = 
necessary for improvement, the sex oO or Lorelei? ‘tho. 


patient and the chronological 
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provement ¢ over our present 


Poe As” one of the e few cephalometric 


planes with a direct relationship to 
King paper will be discussed — face, deserves 
impor- ; 
“like to touch on one phase of his ceph- tance is from very fact 
-alometric evaluation. This is the fre- im: that it is found to be useful in a = 
quently used procedure of fixing the an- number of studies even w with ‘its present 
‘uations. ns. T he ‘usual method of accom Dr. Alen ©. Brad 
plishing this standardization is to meas- program as dis- 
ure the angle between SN and Frank-  cussers. Now, to me the word “discus- 


wed 1 (usually t first ) and does not “necessarily imply the 
€ position o on application of favorable comment. Per- 
la same sonally, I do not subscribe to the prin- 
angular re ations nship. ciple of burning souls for their own sal- 
The reason n for using this aa 3 vation. In any event, by agreeable divi 
is twofold. First, Frankfort pr ides an sion of the material, I have the pleas- 
essentially horizontal reference of discussing Doctor King’ s work 
which maintains a natural orientation primarily. Like all good “studies an 
for study. Second, porion is “too fari- like the work of all good students the | 
able to prov wide a reliable refere vag report which he rendered poses many 
for measurement of serial changes. additional questions. 
_ The disadvantage in using this pro- | do not purport to know the answers 
cedure is that we are actually measur “to these questions; I feel that 
ing our serial changes to SN, not Frank- ntifically the ere is 
say fort. W hat we speak | of as the angle to 
Frankfort is actually the angle to 
_ plus or minus the angular correction into the air for your conside 
which has been applied. This ‘means 
that impossible “evaluate any the of the abe 
process bei being less when growth 
hange in the relationship b 
ac ang ge in ne relat ations etween, slows or ceases. Perhaps this is a sem- 
“ the Frankfort plane and the SN line. Boe antic problem, but I think that the 
#3 It seems to ‘me that it would be wary choice of the word plasticity’ > leaves 
useful to make a new effort at locating that open to some question. _W hether 
= a posterior point on the Frankfort the statement is true or not may be a —- 
"plane, or a plane closely approximating ‘matter: of interpretation. For example, 
Frankfort. Ricke tts uses the external we are all aware of the differences in 
meatus which would be much treatment that we experience when 
more desirable than a part of the head treating children as opposed to treat- 
positioning apparatus. Brodie has men- ing adults, yet w we all treat adults; and, 
tha tioned work done at Illinois using a in most instances, it has been my clin- 
point _ the internal surface « of the ical experience and I think yours, that 
cranium in the “same gene ral area. If adult patient is freq que uently -_render- 
adequate reliability could be establish- i a successful service. aie 
ed for e of the points, or for some Also, there i s a tremendous diffe rence 
while we are | 
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dividual teeth ¢ or grou 


sure what I gathered the use would like to “cast this question into 

of the word “plasticity.” I think that air: Do untreated Class II, Divi- 
King was implying greater osseous I cases routinely get worse in in- 
than we have been accustomed creasing annual increme following 

about heretofore. Certainly the of occlusal interdigi- 
tation? Do Class II cases become “more 
100, he spoke par the extenah ve C lass II” after molar relations are 
changes which he felt he observe ed, tablished? There have been numerous 
particularly within the maxilla, reports, Lande, Bjork, and 
the application « of strong extraoral other TS, that the angle SNA remains 
forces. These are things which I think constant. would not t imply a wors * 
we e were not considering following the the 
Brodie, Downs, Goldstein and Myer re- Ricketts reported that the angle SN Po 
port of some years ago. improve ed one degree in his 
as far as growth is concerned: sample. 2 
this implies quantity, ‘time and place. How much is think 
You divide quantity by time and you _ this is a related | question. We: measure _ 
- get rate, and the dynamics of growth __ these angles in de grees, but they are 
implies direction. I would like to pose not the same ‘thing when applied to 
this question : Can we assume that various areas of the face. For sara 
g growth is is always in a fav orable direc- ana angle y-onmage-ts from nasion to ea 
tion for the indiv idual? T here is little 
al nce, I think, in the reports given — _ or sixty millimete ‘rs in le tein By actual Se 
that we are capable of changing quan- "measurement the chord of a -one- -de- 
“titative gre - are capable of gree angle at fifty-five or sixty degree 
; growth, that we are capable of gree angle at fifty-five or sixty egree 
changing the time at which it occurs, — jeugih is one millimeter, and on this 
or therefore the r rate. There is definite: Re basis I think Doctor Ricketts felt that | 


indication, n, however, that w we: be could translate directly linear meas- 
able to alter the direction of ‘growth. in millimeters from point 


‘There is at least one view of growth h to rte facial plane to an equivalent fig-_ 


which i is held by some of our colleagues degrees; howeve ry if that ‘same 
in orthopedics who hold that growth ngle of one degree i is extended to the 
is an almost immutable expansive e force. area of pogonion, which i is, in the usual 
_ Orthodontists are in the habit of speak- face, a a distance of 1 115 to 125, milli- = 
ing rather glibly about “restraining meters, we then find that the chord of. 
gt rowth and this is an n alien concept to p one-degree angle is the equivalent a 
at least one of our allied fields. two millimeters. Th “means the 
Again, what is the evidence avail. same number of degrees” “needs inter- 
able: to show that the degree of of im- "pretation, T think, when 
provement with treatment is greater ~porting ‘these figures. 
in n quantity if the cases are treated dur- With regard to the matter of tumi ng, 
ing active growth spurts? I suggest that these ur untreated cases’ ‘not 
is possible that treatment duration come worse with increasing age, then 
be reduced by treating during would seem to me that timing of 
these _accele giv- treatment is not necessarily geared to 


knowledge of growing, bee it 
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ations may “deserve added weight, for 
example: vailability « of tooth slides which he ‘showed 
‘material, the longterm effect of mus- to inquire if the age classes listed were 
cular “imbalance, the degree of the determined by the age of the original 
severity of the problem, parental pres-— headplate. This is the way that it ‘seem- 
sure and other factors. It appears to g ed to read to me and, if that would be 
me that too early treatment of the so- true, the changes recorded over the 
called borderline case risks prejudg-— twenty-two to twe nty-six “months 
a ment of the child with | respect to the | ported would | not be attributable to ie 
~ eventual facial outline, the severity of | group age posted on the graphs. It 
‘the problem, and per ‘rhaps even the might be necessary to select the median 
amount of arch length deficiency. It is age or change the age in some manner > 
conceiv able t that after additional growth — to improve relation to the interval 
the treatmen nt plan may require which it represented. 
to the data which Doc- mall. I this very kindly bec ‘cause 


as undertaken to do such © 


points along the profile, such as involved in massive 


I found a bit confusing. samples for evaluation. 3 
to be a matter of change i in which point Again with regard to th "graphs 
is posterior relative to the plane, which were shown “would like to in- 
but is anterior relative to its original quire whether changes 
position. Si multaneously the change repre sented the total change « occurring 
point A is an absolute e one with Tespect over the approximately two- year inter- 
to ‘its original spatial orientation, and val It seems to me that they did. If 
The way it was explained to me, such might or more use 
change occurred in this perhaps, if they had been reduced 
_ fashion: : Consider a man called “A” — annual increments. I think that this ae 
on a station platform who boards a _ ‘would contribute to the objectives to- F 
er train which we might call the anterior ward which these people are working. — 
facial plane, and as soon as he boards and Ricketts have been working 
_ the train he proceeds toward the Tear along a a definite line — I think that they — 
of the train to ‘his are trying to eventuate a degree of pre- 
At the time begins his steps to- diction, or a state of knowledge which 
rtment train pulls would give the a reasonable 


posterior. | His position relative ‘to ‘he showed, the slide on point N indicated 
station is anterior to what it had the magnitude of the ra rate 


weald suggest thet the qu quantity is 
or the is on train in the range of and op- 


point A pow facial which we As to his slide on point 
are setting as an objective i in rate change eight a 


= 
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oe fifteen is is the order: of about one mili 
meter. Again, I question the signif- me nt. It se eems- to that “Doctor 
-icance of such a quantity, although _ Ricketts’ work is a noble effort to quan-— 
there did appear to be a definite a what has been heretofore largely 


established. a subjective procedure with most us 


As far as Doctor Ricketts’ paper ‘is Doctor Krogman once said to 


concerned, I shall mention it only ‘in “We must © recognise the frailties of © an 
so far as the a be- and surely any effort to 


which there that Doctor Ricketts po Doctor 
volumes; however, I think Ricketts’ would both ‘readily admit to this. 
paper is an attempt to quantitate the It was Krogman’s further suggestio: 2 
necessarily dynamic situation of f growth we must temper our techniques 


4 


and compare the with a a kind of reasoning | that permits 
natural happe nings with those which 7 us to be practical about things. He sug- © 
are affected by treatment t procedures. ez? gested that, “Idealism may be our wish, 

a T he utilization « of knowledge of an- ee but adequacy is our goal, ” and I think aa 
incremental change selected there is much truth in ‘this notion. 
= for which there is a reasonable ey, closing, I think that there might 

» of expectancy © would appear to _ be some comment made about the fu- 


te a valid system to use in some effort ture of these studies. It would be i 


to predict, estimate ‘Or assess the fu- teresting, for example, to observe what 
ure possibilities of our proble ms; how would be the longterm effects. of 

ever it is considered, I think that all te treatment and, “note 


a treatment “which does not ‘ate must follow the fine papers presented 

evalate what will become by King and Ricketts at thi ting 
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— 
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manner an effort to evaluate the fu- original pattern. These are suggestions 4 


Haroun D ScHWaRTZ, DDS. 


x ‘the programs — s the direction our rese 
i of orthodontic societies ‘now, and for take and how it will affect, —— ° 
many years past, he finds that articles our practical procedures and technics. 
Fe dealing with the practical side of or- For example, most people believe | that 
thodontics predominate. Much has been research began with the V2 
s ett written about case analysis and treat- rocket developed by the Germans from 
me nt planning, about appliance 1930 1945. In point of fact, the 
sign and force application, about new pioneers in this” work were two Rus- 
and new technics. The em-  sians, Meshcherski Tsiolkovski— 
phasis has always | been on the clinical whose work was published i in the 1890's, 
aspects of our specialty. Relatively few a anticipating fu ure work byt more than 
_ papers touch on the basic philosophies _ 
underlying the practice of orthodontics. “claim toa fon in this 
Attempts: to articulate a broad view of 
tendencies within the profession have we note that while technical 
been overshadowed by views: which are proce edures have multiplie d as ev evidenc- 
Narrow, and insular and concern the ed by the vast increase in gadgets, 
selv es with restricted problems rather vices and me rits are 
than with real philosophies 
asons for this situation are hich are now in separate sec- 
easily found. For one thing, a general tions, and v w vhile more and more em- 
approac h to the Subject ct would seem to phasis seems to. be given to general- 
no bread and butter value in that izations of cephalometric data into di- 


‘no specific practical applications can agnostic systems in which the individ- 


be made of it. -Moreov er, general state- ual s seems to be lost, the basic —. 
ments are frequently vague and i in- still stares us in the face. 


definite, whereas what the man at the C 


ases seem to relapse - teeth te 
1 
1k chair wae is in formation o1 on how to not to stay where we put them. Ade 


the job at pen again, it and appear to plague our 
ares easier to attack a prob em than to forts and some unseen hand seems to 


it. The image of the 


Cogs the man of action meeting his ; problems | _ more apparent? For one thing, we dc 


head on and eventually solving them long Ww 


of trial an and take models after treatment and , due 
awn be erroneous Wi out we tend to think of the result as re 


it, maining at this point. Many times, on 


before the Midwestern Component _ viewing models taken two or three 


the Angle Society, January 1960. after completion id 


— 
— 
— 
— 
— 
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the case seems stable, we are are surprised In es 

find that retainers are still being ‘some “ “condition” prevaili ing through- 

worn at> night. Models taken many out a continuum. By a continuum I 


ars later, however, | clearly show ae mean a domain, a place where som 
relapsing tendencies to a marked d thing can act. This continuum is thus 
‘a gree. spatial thing and may refer to a gravi- 
tend to tational field around a planet or to an 


“Moreover, we | tend to minimize the 
situation by ov erlooking slight relapses. electromagnetic field around ‘the ar- { 
mature of a motor. For example, the 


= hese cases, we say, are pre ee = 
of the severe re- temperatu > this room may be said 


of flagrantly have © constitute a field s “that 
mometer placed in various parts of the 

hese room could measure it. These measure-_ 

den m, ments would show it to be a variable 


‘figura ion as prefe “to call then 
‘could only have resulted from the fie ‘Id. Contrarily, al feld of th made 
tion of adverse forces php the: pow be field of the eart 
We WO would show it to a permane nt field. 


: 
their potency or a field ‘to the situation. 


ae eee We attempt to answer the question: 

se erse field surrounding the dento- 
proble m. And since forces in- general facial complex and acting on th 

oul belong to the domain of the physical ments of that complex in a manner 

ectenees, let us turn to these disciplines analogous to the action of a physical 

fie Id? And how would the postulating 

1g 


for a better understanding of our ee: 
of such a field influence our thinkin 


century in which we live and about orthodontic proble 
Tt will be noted at the outset that 


ot into whose sixth ™ cade we now enter 
the word “field” can used in two. 


ee is particularly notable f for the tremen- 
dows which have been made different ware with regard to its mean- 
in the physical sciences. These develop. ing. In the first meaning, _ when 
ments have been made possible because, Speak of the field of we 
the many discoveries an refer to the science and practice of 
yl he many iscoveries an 
could discern a hard orthodontics as applied to the preven- 
core basic theory which gave sup- and correction of malocclusion of 
the research. the teeth. The field of orthodontics in 
we do as: orthoden. 


this sense is 

‘diverse and abstruse subjects as ti 
relativity, quantum ‘mechanics and econd we ref 

physics seemed strange and the “space or region which 

when viewed in the light of every- dentofacial complex much like a 


day life. Surely there would seem ld surrounds a magnet — 


no relation and the a space in which forces are continu- 
science practice orthodontics. ally operating. At no time is the human 
there is, however, _ one concept denture free from these forces. On the 
which, with slight modification, can be contrary , it is _ immersed in them 
to the domain of orthodontics ‘throughout the life cycle. 


wi th interesting results. refer to two meanings perfectly 


clear and distinct. However, in order 
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whe: 
— 
— 
— 
— 
— 
— | 
— 
4 
— 
— 
— 
— 
— 
— 


i by” the introduction | of 
called the second field, the “orthofield” tern ternal forces such as appliances, the 

a _ The orthofield, then, is defined as a of ‘morphogenetic pattern tends to return 

physicobi ological continuum surround- - to its original configurati when the 
ing the dentofacial ‘complex. It can be forces are withdrawn. de signate 
thought of as consisting of the sum total this morphogenetic pattern to be one 


a of the forces which play upon the den- > of the components of the orthofie oe 


he morphogenetic pattern de- 
the individual. _-velops, it can store up potent: ‘als which 


“physical aspect of the ortho do not immediately mani nifest_ them- 
- field arises from the fact that the ac- - selves because they are prevented from 
tion of the muscle systems is expressed acting. . Aberrations of growth in 
ical force. To these muscle _trusions such | as adverse habits can <i 
must add the other forces tard the normal development of 
poe such as those due to the action of the pattern. Frequently, proper treatment 


functioning of the TM joint and the will redirect the development in 
—— forces of the occlusal inclined mal channels. One example of this is 


of the he cceth, seen cases of mandibular displace- 


biological aspe of the ortho- ment where proper force application 


field ar ises ‘stored is followed by substantial improvement 
7 2 a short time. _ Another example oc- 


denture as the pattern of eed and irs in _sele cted cases , where 


unfolds. These are expanded to receive 


complex in nature only: te ~eth and stability of end result can 


understood when viewed as a whole. be without 

Successful treatment must be geared dto dental units 

the unfolding of ‘this pattern. 

By refe rring to the orthofield as ly o one compone: nt ‘orthofield con- 

continuum, I mean that ‘not only does cept. T here several 
it ac act in “space, but also in time. ponents. One of these ¢ components 

proper knowledge of this time gradient — the orthodontist himself. He affects the ; 

will help us to know when to institute patient directly for he exerts force — 


ve y . nces w 
treatment to » achieve e best res results. through the appliances w whic h | 


_ Contrarily, any attempt to pee its nipulates. As such he must be consider- 
action” will invite for then ed a part of the orthofie ld. T 
his education he le to choose the 
time and degree of the force he releases 
on the teeth. His skill and adeptness: 
ee. which is ‘present influence i in no small measure th the ate 
at birth is already molding the develop- tainment o of treatment objectives. It is 
ing Forces are re leased easy to see that were the patient to be 
cording to stored potentials and the placed | in the care ofa different ortho- 
. tees whole acts in time to produce a pro-— dontist, , the patient’s orthofield wo 


- gressive effect. Growth and differentia- - be changed. This emphasizes the fact 
tion are under influence of the that the fie Id is that of the patient. 
genes, and ‘the whole interplay of The operator ge A contributes 
_ forces gives rise to the morphogenetic 


— which, as it the teeth. 
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ingly been labelled“ Illinois bends.” Indeed we should neve verlook the 


concepts of treatment on the patient in pests his or head- 
an arbitrary way. y. Rather, he should te esh as instructed and in this manner a 
‘a to ascertain the particular field of the he will actively influence the end a 
atient and modify his: treatment in sult of treatmen nt. We are all too famil- 
rmony_ with that field. This means, iar with the patient whose cooperation 
1 a practical way, that arch forms part of treatment is 
should not .be fixed, same for all ery poor with consequent lag in treat- 
nts as they too frequently are. It ment response; sudde there comes 
does not mean that tip back be nds a point when the desire on his part 
should be made always at forty-five get through with treatment over- 
degre _ angle Pe rhaps certain “cases come nes his ine rtia. ‘He th ‘religiously 
may do well with those slight bends, ar 


wears his elastics and in a short time - 
mild in de gree, which have disperag- the desired relations are established. 
The tip back bends « employed should contribution of the patien o the. or tho- 
always be suitable to the needs and field. 


Fesponses of the patient, factors: which Another factor which operates _in- 


can be ascertained by the preliminary directly ‘on the orthodontic enviro 
encounters the ment is the influence exerted by 


the operator complete tes his | treat- When, through economic conditions 


ment, the forces: which he h: has imposed and for social status, people are. 
ae are withdrawn — but the orthofield : motivated to come to our offices, they 


field concept is represented by the field” must necessarily accept. The 


stored. Now what does this mean? thetics which influence us. These ideas, 
means that with the withdrawal plus the concept of esthetics which we 


to act until equilibrium is bring with them certain ideas of es- 


treatment forces the residual forces have as orthodontists. determine the 

ae of the orthofie Id start to act, tending, — dental arrangement which we impose 
according ‘to physical law, to produce 

equilibrium. equilibrium dou not mel 

Ganetion once; it occurs only in con- patient, 
San with the p potential of the mor- same rotation-free and proximal con- 
_ phoge netic pattern so that the effects tact arrangement, with ‘no overjet and 
sometimes be prolonged for years. litle ovesbite ands with | the long axes 
the treatment factors synchronize the incisors at a 


acceptable result is secured. If they 
requent y happens, adverse rangement impose on 
changes van, patient, a culturally approved relation, 
Another component of the ortho- but not one which the patient’s ortho- 


tient I himself. the first place, his psy- modern concept of normal occlusion 


chological ‘makeup determines w hether not emphasize the indiv iduality 
or not he will like his orthodontist, the patient. exhibit dis- 
a hether he has a desire for treatment. _ crepancy in the sum of the diameters — 
desire makes for « cooperation, of upper - and lower incisors which 
Most important factor in variation in the de- 


of overbite and over- 


wet 
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on. No longer 
of will a nicely case be one which 
dental In “either case the "ideal will satisfy G.. Fz. Black's normal ar- 
occlusal arrangement would have nt of the teeth with formal 
modified. In practice, however, this 


4 


arch form, no rotations, proper prox-_ 
seldom done. W hat happe ns is that contacts, , with acceptable over- 
plac the teeth in normal occlusion bites, with ac ccepted ~phalome tric 
then hope that a condition of tandands satisfied, and tissues healthy. 
been reached the In addition to the aforementioned 
ariou thetic “criteria, nicely treate case 
tained, then the esthetics we desire will have a position of equilibrium 
relation to the orthofield. It will stay 2. 


thought ¢ ed this” 


> > 
retention, units tend tone = 
return to their original configurations. cure-all theories. of ‘management 
culturally imposed ‘arrangement Neither uprighting over basal bone 
may then be said to be incompatinle poring over "cephalometric t tracings, 


bx 

Lae with the force pattern of th ing light wire technics, nor removing _ 
field. dental units will solve our problems. 


We will realize that other factors, many — 
still hidden, , remain in 1 the field 
plague us as we —— to ‘maintain 


one can deny that re tention 
ai, changes are a ‘major - problem m in or tho- * 
dontics, Several months ago an essay- 
ist in a paper given before the Chicago treated cases. 

Association of Orthodontists showed a will be 

case with a “cuspid to cuspid fixed re- new fi factors and | turn our efforts to. to basic ae 
tainer which had been on over two research as we attempt to” ascertain 
years” lamented that he characteristics of the orthofield. 
"someone would tell him what to do The concept 
with the case as she was afraid to ate sie us a broader view, a wider sweep 
to move the lowe incisors into For “example "when we read where 
an undesired relation, = Mershon says: “You can ‘mov ve teeth 
And, Dr. C ar Tweed ne to where you think they belong — Na 
method of dead i ure will move them to where they will 
is: asserted to confer stability of end re- adapt themselves to the needs of the 7 
sult has a note | in the manual whic . organism. ” We will understand by this 
is used in his course to t the effect that es the “needs of the organism” ” will sa 

cuspid to cuspid retainers should be be the limitations (a 

for three years. His purpose of the orthofield. 

_ would seem to be to allow the growth a we should recall the \ well known 


and acting on the denture be supported 
Be: us to understand more fully the until all of the tissues involved in their 


of our treatment efforts. We ‘support and maintenance shall have 
n ever” condition with become thoroughly modified, both in 


it 
ing 
Manner and stability will result. — 
im 
— often, however, wi ne cessa- 
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to meet n 
requirements” 


hen we read these lines we should» 


to question the idea that teeth can 
be maintained in any position no mat- 

ter. how well desired merely by being — 
maintained in that new position long 
enough. . We should somehow like 
feel that the new position was in har- 


didn’t exactly _ know where this field 
e should expect ‘some relapse. 
& the quotation it appears that Dr. 
Angle did not expect any. 5 


_ We would agree with Oppenheim on on 
the other hand when he said that teeth ‘ 
should be permitted as much free-— 


dom as possible during retention fies 


allowing for quicker readjustment of 
_ apparent here because of the extremely : 


bone. _ For in this way the orthofield 


could have a a chance to operate freely 
on ‘the 


= wil cause us to pay n more attention to 


individual and adopt methods 


treatment w hich emphasize indiv idual 
response. As an illustration of one of 


Abraham Goldstein which has been 


is to remove the upper archwire peri- _ 
‘odically during Class II treatment and > 
study the pattern of relapse. One de- a 
= facility the 


be noted and ‘one gains valuable in- 


sight into the prognosis of 


through this simple device. 
i conclusion, must we always be at 


the mercy of the -orthofield? Is the 


__ While this contingency has to be faced 
one should never stop trying to increase 


understandi ing and knowledge since 


conceivably the comple te. voted to the mechanics of treatment, to 


ic 


-mony with the orthofield — even if we 


Dr. presentation affords an 


thofie 


it was shunned b all except those 
these me -thods we cite the method of P 


through p personal contact with -ortho- 
described i in the literature. method 


by that time the specialty had 


~ the demand for dental and medical 


or thodonticp problem, then , insoluble? ? 


Dr. 


some ai “delineated ir 


If, with the poet, grasp 
this sorry scheme of things enti 

would shatter it to bits and then mele 
it to our heart’s desire. But this we 


cannot 


opportunity to discuss certain ‘funda- 
mental matters that are all but com- 
pletely neglected today in orthodontic | 
dontics, ‘this neglect is more glaringly — 


rapid of orthodontics as 


has go back only as West 
War I to find orthodontia, as it was 

then called, the most unpopular and 
neglecte de ntal field. ooked 1 upon 


as a racket by even the dental schools 
who gained intimate knowledge 
dontists. Such contacts were rare be- — 


apart from field of 


training has shown unmistakable signs 
of leveling off these past several years, ae 
the demand for orthodontics continues 


increase. This is not altogether 


assuring. 
P 


ratio since the early 90". s although 


Schwartz oints out that the 

great preponderance of papers appear- 

ing in our orthodontic journals are de- _ 


= 


— all of its 1 
— 
— 
— 
— 
q 
— 
— 
2 | — 
— 
3 _ In the face of a forty year 
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musculature react to proprioceptive re- constantly accelerating in- 
— — 
— 
[ 
— 
— 


it was done depended upon he what I have said that I agree whole- 


od a w vhich he brings j into orthodontics when 
to this, the “writings of anh he enters it. The undergraduate den- 


earlier day in orthodontics were pr imar- tal course emphasizes the mechanistic 
of the fundamental, biological na- concept almost to the exclusion of 


ae ture. In the volumes of “The American sound biological education. In the day 
Orthodontist, published b by the Ed- of the 


of Orthodontists culture and all 


the other marvelous aan 


‘review of writings filling after another and ‘making arti- 
reveals quite clearly that t the ortho- ficial dentures” according to the dic- 
of that time were “interested tates of this articulator or that. Is it any 
in “finding out as much as possible wonder that he is thoroughly indoc- 
about the living organism they with an obsession that ‘how” 
attempting to treat. They sought to de- he does a ‘thing i is more important than ROK 
velop clear ideas of ‘the normal in “what” he “why” he does it. 
order to detect “the abnormal. This urnin ng to. to the concept ‘thet De. 
Bb srccer place them in a_ position to Schwartz introduces i in his paper I can — 
recognize what had to be done to co or- state that can concur with most of 
rect abnormal conditions. Only then what he says. perhaps | I 
did they attempt to devise mea ans to agree with all ed it were it possible to — 
correction. Briefly, the em- define certain intangibles with 
wy 
“what should be done.” he deals. It should be apparent from 
ingenuity of each “Operator. heartedly with his thesis that there is 
With the advent of the prefabricat- “too emphasis" on appliances 


ed appliance a radical change took the neglect of those matters that might 


i place. Given to the orthodontist with | hold the answers to our failures. et 
the very laudable intention of reliev-— W hen we face these matters, we find 
ing him of hours of bench work it ourselves confronted with conditions — 
quickly came to limit him. The machine ‘that simply will not yield ‘simple, exact 
became the master of the man. Im- answers. Even that seemingly stable 
licit in its ado tion wa the in unc- | uality, mor hol resents such 
: __ tion, “Just follow the directions on the endless variation that it defies all but — 
hid package”. It has developed to the point — the most generalized classification. Yet 


where we even we attempt to manage it as though we 


“Edgewise Man”, that one a “ ‘Labio- and weight. “And when we at- 


Tingual Man”, and the next an tempt t to evaluate the more 


= Man”. And many pedis factors ‘such as ‘muscle arrangemen 
are introduced that consist of state function or the degree, rate. 
efficient ways of doing things and time of skeletal growth and all the 
that shouldn’t be done in the first place. myriad of other factors with which we — 
Ido not believe that the meg va _ must deal, we find that each of these 
is a variable. Many of them 
level only within certain limits — 
of the orientation that the Actually,  aren’t 
_Teceiv es his dental training and 
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of homeostasis? Isn’t our major concern purpose of influe ‘ncing 


eae from such an equilibrium is to 


ing fixed is the form a They failure. T his is d done altogether 


are laid down in their final forms long too “frequently | when we set for our-— 
before they, y come into function. n. Aside S¢lves any other goal than function. 


from the ravages of caries or the wear Some of oF most grievous errors are 


which their use entails, they are un- n "we attempt to “establish 


chengesble, Further than this they have prematurely, esthetic relations we seek 
certain configurations which, under the the adult. A All frequently w 
proper conditions, permit the precise ploy measures that make a “good end 


relations with each other which we result forever unattainable. 


call: normal occlusion. But the teeth Pethaps the concept that led us 


are entirely passive and positions farthe st’ astray ‘is: occlusal rfection. 
So strongly has this become ingrained 


orces 
their environment. we view a lapped contact 


If tract: teeth to find that 
brane and alveolar bone, both of which maintain tight contacts. T 
give the ability ‘respond, contact frequently ‘means that 
regulating has been a little too early 
r the growth of the patien nt. It can 
them. But this. influen nce ce is be retained longer or corrected 
wor 


_ turn governed by the ora frame at a later date. But growth will seldom — 
to which it is attached. And this in its Correct an open ge If given the 


is dete ‘rmined in its f form and choice, which wou we choose 
by genetics and by g th. Both 
y genetics an growt oth o ourselves? 


these are related through | time. ria 
It should never be forgotten that a ment of treatment base 
malocclusion also represents an equi- 
x librium, just as a log jam in a river y with the “show” 
The malocclusion that faces its place, major 
beginning of treatment is fre- devoted to the understanding 
quently our best _and— or only the ‘contending forces of the 
source of information os to the forces Dr. Schwartz has spoken of. These 
which we will be th the ultimate determinants of success 
reatment of ‘malocclusion is, InN of treatment and their deeper study 
th e analysis, a process of ‘shifting will pay infinitely greater dividends 
_ from one equilibrium to another and — than an absorbed interest in such mat- 
when we place a devite ters: as gold versus stee 


the teeth it shou 
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ologic Variation © Relationships 


OF F Opposing, Posterior T eeth* 
I CARLSEN, D. ).DS., S. and 
Hows ARD 
anatomic p perspec 
ability of the human maxillary and a. The association the 
mandibular dental arches considered — x anteroposterior relation of opposing de ka: 
jointly. It centers on individual dif- ciduous second molar teeth and ‘the 
ferences in spatial and temporal rela- anteroposterior relation opposing | 
tions among opposing dental units. T he permanent f first molar teeth “sie : 
segment of ontogeny that is studied be- ‘The association between the 
_ gins with the deciduous dentition pri- difference i in age of eruption of oppos- . 
or to any ¢ oral eruption of permanent ing permanent > first molar teeth and 
ne teeth and extends to. » comple te replace- the anteroposterior relation of oppos- 


ment of the deciduous dentition with — permanent first molar teeth. 
ermanent teeth. 


dividuals in the anteroposterior rela- 
The eral purposes of ‘the: of opposing permanent first molar 


_ captions: (1) describing trait distribu- = reach” occlusal contact and over the 
tions, (2) correlating pairs of traits, pe riod from ‘initial occlusion to the 


ae Be and (3) studying ait changes onto- ideas age at which all of the de- 


statement of specific aims is as fol- permane ent teeth. 

tervals of three and five years, in the 


ribe 


The anteroposte rior relation permanent first molar teeth among in- 
opposing deciduous second molar “dividuals with the mesiobuccal cusps _ 


at a stage _ shortly before beginning these teeth in the same vertical cal plane 


eruption of permanent first molar 
b. The difference between erup- Susy 
tion ages for opposing permanent first The re 109 white 


teeth. = dren, 58 boys and 56 girls, participat- 


The anteroposterior relation ing in the Facial Growth Study* 
time they ini State University of Iowa. Children 


*Supported in part by a grant, 
D-217, from the National Institute for Den- : 
tal Research, of the National Institutes of | 


Health, Publie Health Service. 


vestigation may be grouped under the teeth during the first year after they — 


genetically. Grouping in this manner, ciduous te teeth are re placed by occluding 
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dental casts were processed 


— 


_ were parental willingness to ‘coope ra isfactor wid and that his dental his- 


in a long-term study and likelihood 
continuing residence in or near 


subject accepted inclusion asa group of 
present investigation had on file white children predominantly | 
illary and mandibular dental casts northwest European descent and abov 
tisfying specified criter ia at ‘stipulated average in socioeconomic status . Eighty 
ental stages ria fol- per cent of the subjects v were d descend- 


. All deciduous molar and Isles, Scandinavia, or 


2. No casting defects or distortion: west European ancestry. 
the areas of the deciduous second ‘on occupation of the fathers showed 
permane ent first ‘molar teeth. two-thirds of them held profes-_ 
“ _ 3. No indication of caries affecting sional or managerial positions and the 
aoe P 
mesial or distal surfaces" of teeth remaining one- third commercial, skill- 


the buccal segments of either er den nta oe or sen miskilled positions. pe 


had not received The source materials for data 


eatme a lection w ere de ntal casts 


“The dental stages were: 


Time at which each of the” 
manent first molar teeth into 


oral cav ntervals above this age. 


below age t twe elve 5 year 


2. Time at which the opposing 


nanent first molar teeth on the right ey 
nd left sides ‘the ‘dental arches posterior re elation of opposing decidu- 
ous second molar teeth, (2) obtaining 
3. Two years prior to the time of the difference between eruption ages 
iti oce lusion of opposing per- permanent first molar 
"manent first molar teeth on each side teeth, and (3) classifying the Porque 
posterior ‘relation of | opposing per 
Portions of the total sample were manent first molar ‘teeth, 
available for study at one or more of Method in determining the antero 
later dental stages. Three of these posterior relation of opposing decidu- 
‘stages were defi ined w with reference to ous second molar teeth: — pro 
the time of initial occlusion of o opposing ht w whereby 
permanent first molar teeth; they tionship posterior termini 
ceed this. event by one year, dice years, of the deciduous dental arches could © 
and fiv e years. The | fourth ‘stage was rated by viewing p pairs of occluded 
de fined a as the earliest age when all casts from their aspects. 
_ of the permanent dental units exce oa _ On de ntal casts of the mandibular fis 
the third molar teeth had erupted to arch it» satisfactory to mark the 
the occlusal level. For acceptance at most posterior point of each deciduous 
any of these stages it was required that sec cond molar. Always this point fell in 


w vere 


— 
= 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
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‘necessary to seven ratings. 
A specifi numer ical rating was con- 


to ‘alveolar ridges and. the posterior “termini op- 
not visible in buccal perspective. Pro- posing second deciduous teeth when are 
jections buccally were made by placing — it was 0 obtained at least three times in a 
one edge of a steel rule against both — series of four or five independent rat- 
: terminal points and drawing a fine line © - ings or, four times in a series of seven 
— from each point laterally across the al- an ratings. The data for each side of every 
ridge to its buccal side. ~pair of accepted casts met one of these 
It follows that marks were placed on criteria 
a e buccal aspects of the dental casts — By the above “procedures 21 21 8 highly 


th 
representing, for the right and left reliable ratings of anteroposterior 


_ sides separately, (A) the posterior ter- 
- minus of the maxillary deciduous den- 
~ tal arch and (B) the poste erior terminus 
the mandibular deciduous dental 


arch. The casts for a given subject were 


and mandibular arches in ae 
~ Each observed relationship of opposin 
marks assified using follow- 


bs II. A posterior to B by amounts mot 


III. A posterior | to B by amounts 


greater than | and not exceeding 
a6 A posterior to B by more than 
Two orthodontists served as raters 
(DBC. and and E.H.H.*). Each made 
independent ratings for ea each ‘side 
every pair of casts. W henever 
than three of the four ratings on 
give en side we were 


in agreement, an addi- 
tional rating was Sides rated five 
times and still y y 
agreeme nts, were pein twice more. 


sides at a stage shortly be ‘fore oral 


“oriented for rating with the maxillary 


~ gelation of opposing second deciduous 
teeth (N = 109 for the right and left Rate 
sides of the de ‘ntal_arches) ) we 


eruption permanen: 
teeth. 
in the difference 
between eruption ages of per- — 
ment first “molar teeth: — A 
was s conside red erupted when the anil 


l approx: 
ly one mm in diameter. time 
of reaching this stage was approximated d 

from inspection the series of se 
annual casts for each subject. ad 


me 


pose an area ¢ of tooth | ena 
imately 


B.K. the age 0 of ‘eruption 
of each” ‘permanent first molar tooth. 
Initially, both made independent es-— 
timates to the nearest month of age. 
henever their records for a 
given tooth by 
or more, an additonal pair of 

was obtained. 


Serie 


‘For 84 per cent of the 4: 36 
ike 


or di iffered not 


“the original series of four ratings, — ¢ month. The midpoint of each pair ot 


were three or more agreements for 80 
ent of the 218 aia examine d. For Fo 


“Grateful is made to Pro- 
x fessor Ernest H. Hixon for this service and 
for additional contributions to the design 


and execution of the 


these estimates as the age 
‘teeth (16 per 


“*Gratetul is made to — 


a4 fessor Virginia B. Knott for this assistance | 
for other servi 


ces durin the course of 
7 


the region of the distobuccal cusp and 
was visible in a buccal view. 
In the maxillary arch, the posterior 
— 
— 
— 
— 
— 
tm — 
= 
a 
nd B 
— 

— 
— 
= 
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Posterior Teeth 

secured, the mean of the tetrad was of two orthodontists (D.B.C. and — 

taken | as the ; age e H. wor in ng 


"ratings were in agreement, an addition- 
maxillary pos from the + eruption age al rating was made. Eighty-1 nine per 
its “antagonist, thereby. obtaining cent of the four-record series s gave 

Coe values for the difference in age of erup- - least three agreements; on extending — 
of opposing permanent lar the series to to fiv e, three "agreements ‘ 
Method in determining ‘the ant - “ead that each numerical rating utiliz- 
lation of “opposing. pes en} a- ed for the relstion 
nent first molar teeth: — Ratings were opposing permanent first molar teeth 
a made rela lati ing a mark on the maxillary “ symbolizes no less than three corres- 
dental cast. to one of three marks ponding records among series: of four. 
mandibular cast. With the aid 
a sharp magnifying glass, 
short ve ertical lines visible in a buccal 
view were drawn to indi cate the an- 
‘roposterior locations of (C) the tip 
0 of the mesiobuccal cusp on the max 
fey permanent first molar teeth; and , ter i re lation of lm fr the a 
on mandibular permanent first termini of opposing. deciduous second 
molar tooth, (D) the crest of of the mesial — - molar teeth are presented in | Table I 


for the side of the den- 


After tal arches and for the left. side. 
pairs of casts were placed in occlu- shown are ‘frequencies: on those chil- 
mand, | for the right and left sides dren (55 of the 109) having the same 
ied in one of the fol- tating for both sides the” arches 
Among the 54 children per cent) 


having on the 


ides, 
to E. of one e category for 45 (42. per cent), 


within +0.5 ‘mm. of E (e nd-to- two categories for 7 (6 per cent), and 
nd) three categories for 2 @ per cent). 
between 0.5 mm. posterior to Further discussion variation in 
m. anterior to relation of occluded | deciduous d 
"C within +0.5 mm. of F (A tal _arches center on the follow 


‘lassifications for 550 terior termini of the maxillary dental 
of dental arches arch, in re rlation: to 
_ lected stages between the time oppos- 
ing permanent first molar te 


occlusion and_ the time” 


— — 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
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re lative "frequencies | from combining measured along an occlusal line from 
categories s I and II approximate 44 per a perpendicular passing through | the 
cent on each side of the arches and, — lowest point of ‘the left peerygomaxil- 
conv ersely, those from combining lary fissure to the most posterior points 
_— gories III and IV approximate 56 per < on the maxillary and mandibular de- 


cent on each side. ciduous second left molar teeth. The 
‘The generalization harmonizes with maxillary dimension was found to be = 


findings from Clinch*, but is ‘discordant surpassed the mandibular dimen- 
_ with findings from Baume’ and Mur- — sion in one “subject (5 per cent) only. 
Clinch: ‘measured the anteropos- The reports” of Baume and Murray, 
terior r distance between the terminal — based on a total of fifty subjects, lend 
points of opposing deciduous second support to the view that in children 
iolar tee th on de ntal casts f for 39 chil ks around age five years the termini of of ' the Bd = 
dren between ages 4.2 and years. deciduous dental arches lie “ in the 
Me When these measurements are tabulat- same vertical plane in the majority of 
terms of the Categories of the -cases.””* Findings from Clinch and the 
present. s study, 52 per. cent fall in present study, utilizing 168 “subjects, 
Categories I or Il, and 48 per cent in _ draw attention to (1) the wide varia- 
categories or IN IV. The differences tion in anteroposterior relation of op- 
between these percentages and those posing termini of deciduous arches and 
"obtained in the present study are not (2) the substantial (ca. 50 per cent) 
significant stati ee frequency with which a given terminus 
of the mandibular arch is anterior by — 


a. a thirty c at least 1.0 man. to that of its er 


between ages four years and six years, > 

lation of the termini of ‘opposing de- 

rches. He reported, without 

defining categories, 

x 


that the terminus of the maxillary arch — 
was poste rior to that of the mandibular — ues were re derive 


arch in 14 per cent of his subjects. *2 eruption of each permanent sennil- 
using norma lateralis ‘roent- lary first molar tooth from the age of 
aken with the ‘dental arches" ros 


_ Anteroposterior relation of the most posterior points of : 
deciduous dental arches determined two years before 

— - 
- 
— 
— 
— 
— 
— 
il 
— 
— 

— 
— 
= 
; al 
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minus age of oral eruption of the permanent és 


first molar tooth, Differences expressed in years. 


Dental Arches’ 25 Sy 


fifth pere we = twenty- fifth 


dental Table "coefficient of r = +. 69 was 


describes both series statistically. It wt “a is tenable to conclude: (1) there — 


than 25 per cent of the val- between eruption relations of opposing 


ues for each side of the arches denote = permanent first molar teeth on the two 
earlier eruption in the maxillary arch sides of the arches, and (2) the 


“than i in the mandibular arch. — ation is positive in direction and of 


manent first molar tooth th erupts slight- 


_ ANTEROPOSTERIOR RELATION oF 
(0.1 later than the 


rmanent first “molar 


 Opposinc- PERMAN ENT F First 


isa statistically significant association 


recalled that ratings at this onto- 


to the reverse rela- 
tion at a 2.3 year 


otek 


both dental arches were ‘intact. 


— 
— 
— 
=z SF 
— 
— 
— 
values for eacn side ot the arcnes snow the frat a 
eruption the mandibular arch to posterio OF “Opposing 
antedate eruption in the maxillary arch manent first molar teeth at the 
oe q and left sides of the dental arches were with the right and left radians 4 
— 
— 
— 


es separately yield the fo 


1. The typical relation of opposin 
"permanent first molar teeth at the time PERMANENT First Motan — a 


initial occlusion is with the tip of he coefficient of | contingency, C, is 
mesiobuccal cusp of the maxillary an appropriate statistic? for de termin- 
tooth somewhat anterior to the buccal _ ing the strength of association owe il 

vey of the mandibular tooth. More the anteroposterior relation 
ing deciduous second molar teeth at 
stage: shortly before” eruption, per- 


25 per cent of the ratings f ‘ 
olar_ 
‘the tip of the mesiobuccal cusp opposing permanent first m 
teeth at the time they reach occlusion — 
of the permanent maxillary first molar ble Y). I i hi 
tooth falling in or near the same aria n applying this correla- 
eces 
of ‘the mandi bular tooth (see figures © 
for. category 3). The mesiobuccal ‘cusp at every theoretical cell fr ney” 
would be 5 or higher. 
ditional 20 p per cent of the ratings, is me nal 
indicated to lie in or near the same “ 
vertical plane as the buccal groove of ecl 
Oo ce n 4 
permanent mandibular first molar apsing the six 
yorie 
figures category 5). gories opposing permane! nt rst 
molar teeth as follows: 1-3, 4, 5-6. 
__ 3. At the time opposing permane naa, coefficient of contingency derived 2nd 
first: molar teeth reach h occlusion, the this 4 x 3 table is C = +. AT. A 
anteroposterior variation ‘the tip of ate positive ‘telationship i indicated. 
_ the mesiobuccal cusp of the maxillary — On the one hand, the hypothesis « of 
ha 
tooth As sc; scattered zero correlation in the population may 
4 anterior to o the ¢ crest ee the — mar- be rejected, since the value secured for 


other ‘hand, the maximum value at- 


he righthand portion of tainable a 4x x 3 table i Is c= = 93. 
that identical ratings for both It is a reasonable that 
‘sides of the dental arches were obtain- the obtained C - = +47 symbolizes a 
positive association moderate 
subject, Ratings of two sides strength. 
differed by one category for forty-one the right of dental 


teg 
subjects (38 pe “cent), by. ‘two the required minimum for each 
i _ theoretical cell frequency was met by 


by subjects: er cent),  a2x4 table. ‘This table was f formed by 
an three categories | for three sub- the following: deciduous second molar — 
jects (3 per cent). The three- -category categories I-II and III-IV; permane nt 

discrepancie included two ¢ children. first: molar categories 1 ‘1-2, 3, 4, 5- 
with ratings of one and four, and one The obtained statistics are C = hes 


child with 1 ratings of two. and five. and Chi square = 31. With 3 


— — 
il — 
— 
= 
— 
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square is not less of five-year ‘children, 
from a 2 x 4 table is C = .91. As terior termini of “opposing deciduous 


_ before, the finding of a direct mode rate arches lie in the same vertical plane 
‘relationship i is te te ‘this: forbodes Angle rela- 


An analysis. was done for the left 


id 


same 2 x contingency- -table construc- 


AssociaTION BeTW oF 

tion as was employed for the right side. Erup 'PTION AND 
statistic from this comparable ORE Opp 
ELATION OF OP! 


P 
treatment are C = 42 
follows the initial occ clusal To what extent is there 
‘relation of opposing permanent (OF the re ences in erup- 
molar teeth is not determined solely by ing permanent first 
oe, the anteroposte rior relation of the pos- — ‘molar teeth and the ante roposterior re- 
oH terior ‘termini of opposing deciduous lations of th teeth a t the time of 


second molar teet th. occlusion? This quest: ion was x 


the se several face the above studied by means of the same correla- 


has particular rel leva ance in 
diagnosis. At the stage prior to erup- 

tion of permanent first molar teeth, 


there twenty-eight sides of occlud- 


ed deciduous dental arches for which os 
mt the posterior terminus of the maxillary - ‘= molar teeth w were tabulated in the 


arch is either anterior to the posterior - following categories: maxillary tooth 
of the mandibular arch arh 
in the same vertical plane as the pos-— by 0.15 ; years or more; 

terminus of the mandibular arch erupting less than 0.15 years at 


category 1e =the same time, or less than 0.20 years 


(see Table I, category I). After t PSS 
‘opposing pe rmanent first molar teeth ie after” the mandibular tooth; and max- 


have erupted to occ lusal contact , 20 illary, tooth erupting later than the 
(71) per cent) of the 28 sides fall in cate- ¥ mandibular tooth by ¢ 0. 20 years or more. i 
gories 1 or 2, i.¢., the tip of the mesio- - Ratings for " anteroposterior - relation > ae 


buccal of the maxillary permanent 
first molar ‘tooth lies anterior to the at the stage occlusion were 
mesiobuccal cusp of the -mandibular grouped a as follows: 1 2, 4-6. 
; permanent first molar tooth by 0.5 mm. The statistics obtained are — Cc = 
or. more. From reference to Table Ill, 36 and Cc hi = 16.3 for the 
note that this subgroup includes less right of the dem al arches and, 
_ than 60 per cent of the total number for the left side, C +.41 and a ia 


of sides placed in categories 1 and 21.5. With 4 df, P = 0.01 


Clearly, in the orthodontic se examination when Chi s square is not less than 13.3. a e es 


specific placements are. ‘nine in eate- tingency represent a positive relation- 
gory 1 (75 per cent of the Table IIT total ship of. low-moderate strength. ee 


for eategory 1) and eleven in category 2 
(48 per cent of the Table III total for _‘Im_a study utilizing dental casts se- 


— 
— 
— By 
— 3 contingency table was 
— satisfactory. Differences 
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—- 
| i 
— 
4 
— 
i™ 
— 
— 
— 
— 
— 


“eruption | of the permanent 


first molars,” Baume* reported that in 
those children showing “Angle Class 
I] malocclusion after eruption . 
permanent first molar always — 
erupted before the lower one.” Com-_ 
parable data the present 
tion are as follows: Of the 35 sides of 
the dental arches placed in categories aie 
and 2 with respect to the antero- 
sterior relation of opposin r- 
erior opposing per 
first molar teeth (Angle Class 
malocclusion) , 80 per cent show 
eruption of the maxillary tooth earlier 
than the mandibular tooth by periods — 
from 2 weeks to 15 months, and 
per cent show eruption of the two. 
“opposing teeth at the “same time or 
eruption of the maxillary tooth later 
than its antagonist by intervals varying i 
from 2 weeks to 3 months. 
rom 2 weeks to 5 months. peas! 
Lo o and Moyers® have ‘In 
“cases of Cc lass II molar relationship 
“there i is strong tendency for the max- 


illary molars to erupt p prior r to > their 


wat” 


counterparts.” The data 4 before of its 


present study confirm | this general- 
ization at two odontic. stages: when 
_ posing permanent first molar teeth at- 

- tain occlusal contact, and one year later. pt 
each stage, the ‘maxillary tooth is 
found to. ‘erupt before the mandibular 

- tooth in 80 per cent of the Class tk 


group, the group for categories 


ie be regarded as equivalent to the prob- 
ability that earlier of f the max- 


: 


‘occlusion (distoclusion) . Among 
seventy-five sides of the dental arches — 


s or which the p permanent maxillary first 
molar tooth erupted before its opposing _ 


tooth, the ratings fo 


relation on 1 reaching 
_ clusion are distributed as follows: ef 


ages of 


per cent in categories 1 2 per 
cent in category 3 2 and 32 per cent 
in categories 4 and 5. findings 


rival of the maxillary first molar oa 
of the mandibular first molar oe 
symptomatic of develo ing dis 

— 

How i is it possible to pre- 
dict Class II malocclusion of opposing 
permanent first molar teeth from joint — 

utilization of the anteroposterior rela- 
tion of posterior termini of opposing 
deciduous second molar teeth, and the — 
"difference between eruption ages of 
posing permanent first molar teeth? — 

Information on this question \ 2 
‘cured by employing the following two-- 
fold scheme: | (1) classification in cate- 
gory with respect “the antero- 
posterior relation of the ost poste rior 
points of the deciduous dental arches 
prior to eruption of permanent first 
molar teeth, (2) eruption of 


permane nt maxillary first 


antagonist. 


en sides ‘of the di dental arches 
for each s sex) | are found to meet both 
of these prescriptions. All ten register 

a Class I relation opposing per- 
manent first molar teeth on ‘initial 
clusion. * Nev ertheless, there are twenty- 

five sides of the dental arches which | 
scheme and have a Class 11 relation 
of the permanent first molar teeth when 
these” teeth erupt | to” occlusion 
figures for categories 1 and 2, right and © 
left sides, in Table III). ‘Tt follows 
that, although the sche me some 
forecasting value, it predicts no more 
one- -third of the Class II relations 


oo: are obtained from the use of any larger 


portion of the distribution for (1) antero- 
posterior relation of opposing deciduous den-— 
tal are e in eruption 
ent fir molar 


— 
ok 
— 
— 
— 
— 
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— 
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Posterior Teeth 


‘CHANGE (WITH AGE 


RELATION OF 


7 
the stage of in ial “dental arches, each rated independent- 


opposing permanent first oly at the two stages, 19 per cent show 


molar teeth, it was possible to study 
89 subjects (44 girls and 45 boys) 2. Eight per cent of sone 
a lower numbered category 


ra one-year eriod, and 48 ‘sub-— 
95 boys) over the these shifts exceeds one cate; 
Pace interval ending when all of the per-— 
manent teeth exc ept the third molars 
erupted 10 the occlusal leve 


BP to a numbered category 
Comprising this 73 p per cent, there are 

one-category changes, 20 two- ~cate- 
these subjects, dental | casts were ges, 2 


ory c es, and 3 chang es of more 
ith all of the posterior 
than two categories. The two- category 
_ teeth present at two stages, and their 


permanent successors all Il present at the shifts are largely from category 3 (“end- 
third Stage, 


for the ent year after 


to-end”) to category 5 (Angle C lass ag 
from category to category 
of mesiobuccal cusp of maxillary tooth — 
more than 0.5 mm. posterior to hehiel 


groove of opposing tooth) 


dental arches, each rated inde ende 
at the two stages, 62 per cent show 


There are -category changes 


ridge of mandibular 
for 35 per cent of the paired vratings ginal ridge 

representing the beginning and end of category 


are four i instances of change 


the year. These changes occur about 
one cate gory 0 on both sides of 


e ually in both directions: the specific 
the dental arches. One child changes 


‘relative’ frequencies are 49 per cent f 3 5 ei 
in one direction and 51 per. cent in the to 


other. sides, another child from category 4 to 
category 6 on both sides, another from 


=a 3. Three per cent of the 178 sides — 
of occluded dental arches, each’ “rated categories to 3 on o1 one side and 2 


at the two stages one year apart, change _ 4 on the other, and another from cate- 
Santee: - gories 3 to 5 on one side and 3 to 6 on 


more than one category. Included here 
three shifts in one direction and the other. All of of these shifts depict the 
mandibular permane ent first molar tootk 


are two unilateral shifts from category moving anteriorly with age in its re- 
lation to the maxillary permanent firs 


2 to category 4, a unilateral shift from 

category to category 3a and a bilateral 

shift from category 5 to category 3. ——. Se RIAL STUDY OF CHILDREN worn 
Longitudinal study of in the Cu -Cus p RELATION 


permanent first’ molar teeth « over 
period from initial occlusion to th 


two the other. More explicitly, there 


— 
—. 
— 
— 
— 
— 
— 
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permanent first molar teeth reached oc- a no change on one 

clusion (see Table was category 2 on the other: for the other 
child, both “sides shift from category 


tudinally, de anal casts s being available 3 to 
for twelve of them (six of each sex) 4% he findings - this section indicate ; 


at initial occlusion and three: y ars that among children whose maxillary 
2 later, and for eight of them at initial and mandibular permanent first molar 
ba occlusion and five years later. For both teeth ir initially” occlude with the tips of 
postocclusal stages, dental casts were the mesiobuccal cusps in the same ver- 
accepted regardless. of the number or tical plane, there is usually a definite, 
assortment of teeth present anterior to although slight, change i in _anteropos- ig 
the permanent first molar teeth. age. Over the first 


Three years after initial occlusion triennium following attainment of the 


me . Five ve children (42 per cent) show _ none of the twelve. subjects manifests a 

no shift on either side of Change of than one category bi- 
the dental arches, ‘i.e., at both stages Extending” the postocclusal 


the tips of the mesiobuccal cusp of the 


| 
period toa quinquennium, one only, of 
oz 


right and left maxillary teeth ap eight children accessible for 
proximate ‘ly in the same vertical plane _ shows a two-category change bilaterally. 


> 
as the tips of the predominant finding is” 
of the mandibular teeth. aeet? vg Te eee category shift on one or both sides of 


ste 2. Seven “children (58 pe r ce per cent) the de ntal arches from the opposing bs 


change from category 3 to category ee: mesiobuccal cusp-to-c 

“onat least one side of the dental arches a w ard wate I relation 
‘first molar relationship i is found on both 


sides of the arches for three children. his study | to the variation 


For the remaining members of this correlation of | three odontic traits 


subgroup, | one side of the arches shows * eunntoainny untreated white chil- 


ange in one child, change from 


category: 3 to category in one child, or spatial relation ‘between two pos- 
eee and change from category 3 to cate- terior teeth. Opposing deciduous second bs 
gory 2 in two children, molar teeth are studied at a stage be- | 
Five yea after initial occlusion (N fore eruption permanent { first 
=8): teeth, and Opposing permanent 
ine q . Six children (75 per cent) register first molar teeth at several stages from 
a change on each side of the dental their oral eruption to the time all of 
arches from category 3 categories deciduous teeth replaced by 


or 5. For three children, the. change permanent teeth. 

is to. category bilaterally; for two ‘The data were obtained from 

children, it i is to category 4 on one side ~ drocal dental casts accumulated in a 
category 5 5 (Class qT) the other, , long- term research program. Ev very 


_ and for one child, it is to category 5 5 child accepted as a subject for the s 


De 


Two children (25 per cent) show molar and canine teeth present when 

_ change on one or both sides of the den- Bi permanent fret molar teeth reach- 

tal arches from category 3 to 
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prises 1 109 American-born white chil- 
European descent and above average 1, Baume, L. J.: al Tooth Migra- 
and Its Significance for the Develop- 
socioeconomic ‘Status. ment of Occlusion: I. The Biogenetie 
Findings are resented on the fol- Course the Deciduous Dentition. 
Pp 
lowing topics: : (1) v ariation in the 
Poe Baume, L. J. 


rig 
teroposterior relation of op d e- 2 
of PP tion and Its ance for the 


_ciduous second molar teeth prior velopment of Occlusion: II. The Bi- 
eruption of the permanent first ogenesis of Accessional Dentition. J. Dent. 


eruption of of} posing permanent first — 3, Clineh, . M.: An Analysis of Serial 
PP 8 P Models and Eight Years 


_ molar teeth, (3) variation in the an- of Age. Trans. Brit. Soc. Study Ortho., 

teroposterior | relation of opposing | per- — (plus tables lettered a -h), 7 

manent first ‘molar teeth at the time Priel, 8.: Occlusion: on 


initially occlude, corre lation Development from Infancy to Old Age. 
Internat. J. Ortho. and Oral 


of the anteroposterior relations, of op- 
posing deciduous second molar teeth | Guilford, J. Fundamental ‘Statistics 
first molar teeth, ( in Psychology and Education. MeGraw- 


association between of Book Co., New York, 1950 (pp. 
/ molar teeth and the anteroposterior re- 6. R. T., and Moyers, R. E.: Studies in a 
a hare | and Prevention of Maloc- 


f _ Opposing permanent The Sequence of E ruption 
molar teeth, and (6) change with g _Dentition. J. Ortho., 


in the anteroposterior relation of op-  39:460-467, 1953, 
po: Moyers, R. E.: Handbook of Orthodontics. 


Year Book Publishers Inc., Chicago, 1s 


posing pe permane nt first molar r teeth, in- 


cluding (7) special study of children 
showing mesiobuccal cusp- to-cusp re- Murray, J. J.: Dynamies of Ocelusal 
lation of these teeth at — occlusion. justment; a Cephalometric Analysis. 
Bull., Sch. Dent., Univ. Michigan, 
510 East Hall No. 30, 32-46, 1959. 
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Gum , Conn necticut 


of a abandonment of ‘those sec- durability is achieved by the simple 
ae: tional arch in the treatment of Class _ 


Il extraction “cases. I have continued new ligature. As” the tie oop is always 
-_ use the sectional arch in the pre- against the tube on the molar a 
liminary stages of the full band tech- is not the “see-saw” action on 
nique. The sectional arch is employed the anchor tooth that obtains when : 

ina | form somewhat modified from the a loop sectional | arch is employed. pene : 
| is employ 
There seems to be ‘no question 
use se of this modified sectional pro the fact that the change in the occlusal 
vides advantages which are both maxillary and man-- 
‘stantial and measurable, advantages to dibular buccal teeth is 
the patient as well as to the operator. “fifty- fifty” movement. It consists of — 
a forward | migration of the mandibular 
a 


4 
oes ~The complete band technique in the 
of malocclusions i is an exact- molars and premolars and a distal 


I virtually n nonexistent. It 


ing and» time consuming undertaking. movement of the ‘maxillary side teeth 
course, if it can be started gradually, to obtain the change in the mesiodistal 
it will be easier for the patient and relation 
a a operator, too. It also c can be made les a 

overwhelming to the patient to have 

only the cheek teeth banded first; later, Er 

the lower i incisors, and finally, the max- 


illary” incisors as treatment progresses. 


The object of the modified ) This permits 


mee ~ arch i is to apply force only in the direc- a long horizontal resilient pull of the — 


wed tion in which the teeth are to be moved. — intermaxillary _ elastics as the 


_ This method of approach avoids the fashioned in the mesial end of the 
ay placing of bands oe the upper anterior tional arch. The usual sectional arch, 
teeth and the necessity for a painstak- with the intermaxillary hook attached 
; _ ing application of a full maxillary arch- distally to the closing loop, affords a 
tea: wire in the early stages of treatment. ae shorter and more vertical pull. My 
1 modified type of ‘sectional arch experience with the modified sectional 
_ is quite te simple to construct and simple — ‘arch has convinced me that the long 
to.use. The usual type of sectional arch pull which it is more 


Tequires several replacements during desirable. 
_ the treatment period. By use of the 


clock spring (as evolved and designed 
ie Dr. Strang) the | effective life is ex- 


a prerequisite to the use of 
sectional arch, it is necessary that the 
4 
band placement and arch 


tended times and breaka: is > 


Presented before the Eastern Component of A 
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ctical and possible inated» sectional arches, if n 
do so. The molars and second pre-_ complete the levelling. 


is applied. This wire is made of .019 x 
0260 steel with a tie loop” against the 
nage ol molar tube and a hook in the mesial 
promptly vend, forward ot the canine, for inter- 
control” the space: closure. This pro- 
cedure will avoid unfavorable ‘tipping contact with the mesial end the tube 
of the teeth following extraction, tip- 
ping which may take place if there is 


dir 
postextraction delay for any one of by ly transmitted to that tooth. 
such = illness” After several weeks’ application of the 
clock Springs are added. ~The 
prings ‘are made of .022 gold 
ployed is an n 018 with spring and platinum wire. The attachment to 
between the canine brackets. The coil the sectional arch is made with low 
‘spring is hard steel , compressed fusing stainless steel solder at a point 


the width of a single approximately midway between the 


021 x 


require ad- be soldered is bent into a 


a plane, a cor- in the notched beak of an SSW 342 wae 
step- up plier; the solder is fused to the hook 
canine area to permit | easy ‘seating in the gold wire which is applied to 
archwire the brackets. The the buccal and occlusal aspect of the 
che is not made passive in the oc- section archwire and is drawn to the — 
some depressive ac- steel wire the ve very moment the solder 
i be ted. If, after a few molten. The soldering procedure is 
__ weeks, spaces do not develop between one which I have employed over 7 
_incisors, coil spring may be period of years and ‘it has, for me, 
opened ‘slightly. Any occlusal inter- proved most eflective. It is a method 
ference from “the maxillary first. pre- which rarely fails to the ideal 
molars should be constantly observed ; of a complete encirclement 
24 if such interference occurs, ‘its rem al the steel wire by the solder, a goal 
should | be accomplished in was never able to reach with any pro- 
"manner by extraction of the maxillary nounced assurance by other soldering _ , 
premolar « r by th 1 procedures, The buccal placement off- 
sets the coil and the second loop of the 


en slight spacing occurs between spring will be above | the sectional arch-— 

the: lower incisors, they can be easily wire. Usually this is enough to” clear 

anded. Next, a series of arch- the gingival tissue. eds 
wires is employed until a loop The clock springs are fashioned by 
of .021 x .025 steel can be inserted bending the” gold wire around the 

Concurrently with this procedure on beaks of a tapered round-nosed plier 
teeth, the maxillary to form a coil to three millimeters 
buccal teeth have been banded and in diameter ( (Fig. 
levelled following the extraction of That coil, seemingly 


maxillary first premolars. Full round proves full "effective 
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Sorenson 


of the incisors which, under the meth- 
ods here outlined, have a minimal 


period of banding. | Usually ‘the labially 


7 


Re In “the event that the labial inclina- : 

“Fig. An to overcome, ‘then the and cen- 
gular arch- q 


that such a coil requires a 
stantial length of wire. Among its many the be low the wings 
ae is the fact that it cea Fs the brackets rather than in the slots 
a light resilient force and thus any inding 
the problems that may ensue from ex- 
cessive force. Coils of cloc 
larger than three ‘millimeters. in ter the incisors are ‘or near 
ameter are more difficult to adjust to ly so, the anterior section of new fin- 
avoid impinging on the soft tissue and ishing archwire is fitted into the - ” 
well reduce the distance the c the br ackets on those teeth. 
nine bracket can move along the sec- Some reference should be made t 
The end of the clock spring immediate full banding, namely, the 
‘is bent around the e1 end of an SSW 342 utilization of the resistance value of the 
to form a small ‘eyelet. The manillary anterior teeth. Such resist- 
is finished with a safe-sided disk. ance value as may exist is admittedly 
will allow close | contact not brought to bear in the sectional 
—pileting the eyelet with the plier men. arch technique. It is. my opinion that 
is activate - by ligat- _ Sectional arch, as modified, so complete- 
ing | to distal of the canine ly outstrips any benefits claimed fo for 
band, making one twist t to hold the hamess ng the maxillary incisors that, 


‘the ligature is 
to the sectional | archwire and by this 

the gingival wing of the canine bracket. To sum up, the adva antages of the 
It then passes buccally to the sectional | modified sectional arch in the early 2 
wire to seat it in the bracket. 7 he pur- ‘stages of of treatment of 2 of a Class II extrac- 

se of doing the ligature in 1 this w way i Cae case are in the main as | follow 

id | fl d h thei 

Hoppy cues with their 1. _Exp editious correction 


propensity to irritate the lips. Class. Il ig 


The canines may thus be moved into 2. Simplification of 


contact with the second or or ulation 


Avoidance of adverse force to 


— 
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The stage is now set for the banding .—l 


of a boy aged thirteen years. Left, February 
at the end of sectional arch treatment. Right, April 1959, t 


— : q 


5. Minimal patient discomfort in 
ne Dearfie 


loechn. 
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Instructions to 


as iginal typed copy © of the manuscript, 
Ph athens on bond | paper. The author’s name and city of residence should 
prs after title, and the street address should at 


_ Do not use symbols to indicate teeth; in tables teeth may be e designated 2 as = 
A U- 1 or L-6, but in the text names of — should be 7 written out. 


a Line drawings should be prepared i in India ink on white “stock; | the width 


of lines and the size of lettering should take into account the fact that most 
ne: reduced in size in the engraving process. Photographs should : 
_ be sharp, glossy prints of adequate size, unmounted and kept separate from the _ 
text. At the discretion of the editor, illustrations will be reproduced either as 
4 _ single column cuts of approximately 244 inches in width, or as double column 
cuts of 434 inches in width. The height of the cut may vary, but contributors _ 
should keep in mind that proportionate reduction or enlargement of illus- 
trations affects all dimensions, and that arrangement of material should be 


such that awkward proportions are avoided and no loss of clarity results. —__ 
Frankfort plane should appear in cephalometric tracings, and wherever 


- the face, whether it be films, tracings or facial photographs. All material —- 
be positioned w with the facial profile le on th the > right. 


Extraneous details: should be ‘eliminated from illustrative m matter in order 


be sense of the article, of patients 
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for revision when they do not comply with these specificati 


